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Antigenic Polypeptides 

The invention relates to a method for the identification of antigenic polypeptides, 
typically opsonic antigens, expressed by pathogenic microbes; vaccines comprising 
5 said antigens; and therapeutic antibodies directed to said antigenic polypeptides. 

Microbial organisms cause a number of fatal or debilitating diseases which affect 
many millions of people around the world. Currently methods to control microbial 
organisms include the use of antimicrobial agents (antibiotics) and disinfectants. 
10 These have proved to be problematic since exposure to these agents places a 
significant selection pressure resulting in the creation of resistant microbes which can 
avoid the effects of the antimicrobial agent(s). For example, recently it has been 
discovered that microbial organisms have become resistant to triclosan, an agent 
added to many disinfectants used in households and industrial environments. 

15 

An arguably greater problem is the evolution of antibiotic resistant strains of a 
number of significant pathogenic microbes. 

For example, and not by way of limitation, it is estimated that there are up to 
20 50 million people world-wide infected with drug resistant tuberculosis (TB) (Figures 
from the World Health Organisation, 1998). In the past the use of antibiotics to treat 
TB relied on the administration of single drugs (eg ethionamide) which promoted a 
relatively high frequency of resistance. For this reason, combinations of drugs are 
now used to treat tuberculosis. However the fatality rate in cases caused by strains 
25 that are resistant to at least one drug used to treat tuberculosis still approaches 50% 
even when treatment is given Mycobacterium tuberculosis, the causative agent of 
TB, is a slow growing bacteria and takes a long time to kill. Therefore, for a drug 
combination to be effective a person with TB must take the drug combination daily 
for at least six months. Accordingly, patients frequently have to take two or more 
30 pills daily and this requires a regimented dosage over a relatively long period of 
treatment. Many patients take the medications only intermittently and therefore do 
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not finish the full course of therapy to completely eradicate the M. tuberculosis 
infection. Moreover, TB is strongly associated with HIV infection and therefore the 
establishment of TB is strongly correlated with immunosuppression. 

5 Vaccination against TB has been available for many years. The bacillus calmette and 
guerin (BCG) vaccination has been widely used throughout the world for a long time 
because it is a safe and inexpensive means to vaccinate large numbers of people who 
potentially could contract TB. BCG is derived from live, attenuated strains of 
Mycobacterium bovis. However the impact of vaccination on the infectious forms of 
10 TB is minimal and BCG has therefore contributed little to the overall control of the 
disease. 

■ 

A further example of a pathogenic organism which has developed resistance to 
antibiotics is Staphylococcus aureus. S.aureus is a bacterium whose normal habitat 

15 is the epithelial lining of the nose in about 20-40% of normal healthy people and is 
also commonly found on people's skin usually without causing harm. However, in 
certain circumstances, particularly when skin is damaged, this germ can cause 
infection. This is a particular problem in hospitals where patients may have surgical 
procedures and/or be taking immunosuppressive drugs. These patients are much 

20 more vulnerable to infection with S.aureus because of the treatment they have 
received. Resistant strains of S.aureus have arisen in recent years. Methicillin 
resistant strains are prevalent and many of these resistant strains are also resistant to 
several other antibiotics. Currently there is no effective vaccination procedure for S. 
aureus. In the US, S.aureus infections are the cause of 13% of the two million 

25 hospitalised infections each year. This represents 260,000 people with an infection 
of S.aureus, of which 60-80,000 die. 

S. aureus is therefore a major human pathogen capable of causing a wide range of 
life threatening diseases including septicaemia, endocarditis, arthritis and toxic 

* 

30 shock. This ability is determined by the versatility of the organism and its arsenal of 
components involved in virulence. Pathogenicity is multifactorial and no one 
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component has shown to be responsible for a particular infection, see Projan, SJ. & 
Novick, R.P. (1997) in The Staphylococci in Human Disease (Crossley, K.B. & 
Archer, GJL, eds.) pp.55-81 . 

* 

5 At the onset of infection, and as it progresses, the needs and environment of the 
organism changes and this is mirrored by a corresponding alteration in the virulence 
determinants which S. aureus produces. At the beginning of infection it is important 
for the pathogen to adhere to host tissues and so a large repertoire of cell surface 
associated attachment proteins are made. These include collagen-, fibrinogen- and 
10 fibronectm-binding proteins. The pathogen also has the ability to evade host 
defences by the production of factors that reduce phagocytosis or interfere with the 
ability of the cells to be recognised by circulating antibodies. 

Often a focus of infection develops as an abscess and the number of organisms 
15 increases. £ aureus has the ability to monitor its own cell density by the production 
of a quorum sensing peptide. Accumulation of the peptide, associated with 
physiological - changes brought about by the beginning of starvation of the cells, 
elicits a switch in virulence determinant production from adhesins to. components 
involved in invasion and tissue penetration. These include a wide range of 
20 hemolysins, proteases and other degradative enzymes. 

During the process of any infection the virulence determinants made by S. aureus are 
produced in response to environmental and physiological stimuli. These stimuli 
will be dependent on the niche within the body and will change as the infection 
25 progresses. Little is known of the conditions in vivo and it is likely that some 
components are produced solely in this environment. These are therefore potential 
vaccine components, which could not be discovered by previous techniques. 
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One of the most important developments in recent medical history is the 
development of vaccines which provide prophylactic protection from a wide variety 
of pathogenic organisms. Many vaccines are produced by inactivated or attenuated 
pathogens which are injected into an individual. The immunised individual responds 
5 by producing both a humoral (antibody) and cellular (cytolytic T cells, CTL's) 
response. For example, hepatitis vaccines are made by heat inactivating the virus 
and treating it with a cross linking agent such as formaldehyde. An example of an 
attenuated pathogen useful as a vaccine is represented by polio vaccines which are 
produced by attenuating a live pathogen. 

10 

However the use of attenuated organisms in vaccines for certain diseases is 
problematic due to the lack of knowledge regarding the pathology of the condition 
and the nature of the attenuation. For certain viral agents this is a particular problem 
since viruses, in particular retroviruses, have an error prone replication cycle which 

15 results viable mutations in the genes which comprise the virus. This can result in 
alterations to antigenic determinants which have previously been used as vaccines. 
An alternative to the use of inactivated or attenuated pathogens is the identification of 
pathogen epitopes to which the immune system is particularly sensitive. In this 
regard many pathogenic toxins produced by pathogenic organisms during an 

20 infection are particularly useful in the development of vaccines which protect the 
individual from a particular pathogenic organism. 

The development of so-called subunit vaccines (vaccines in which the immunogen is 
a fragment or subunit of a protein or complex expressed by a particular pathogenic 
25 organism) has been the focus of considerable medical research. The need to identify 
candidate molecules useful in the development of subunit vaccines is apparent not 
least because conventional chemo therapeutic approaches to the control of pathogenic 
organisms has more recently been stymied by the development of antibiotic 

■ 

resistance. A number of methods have been developed to identify potential antigenic 
30 polypeptides which can be used as a vaccine. One such method is disclosed herein. 
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It has been known for many years that tumour cells produce a number of tumour cell 
specific antigens, some of which are presented at the tumour cell surface. The 
immune system recognises these antigens as foreign thereby resulting in the 
production of antibodies to self antigens, so called autoantibodies or autologous 
5 antisera. 

One such technique is Serological identification of antigens by recombinant 
Expression Cloning, abbreviated to SEREX. 

10 Typically, the. technique involves the extraction of RNA from tumour tissue followed 
by the selective enrichment of mRNA from the isolated total RNA. The mRNA is 
reverse transcribed into cDNA using viral reverse transcriptase. The cDNA thus 
synthesised is subcloned into an expression vector and transformed into an 
appropriate bacterial strain. The transformed bacteria are plated onto a suitable 

15 nutrient agar and under appropriate growth conditions the subcloned cDNA is 

* 

expressed from the expression vector in the bacterial cell. The cells are lysed 
naturally by the use of phage based expression vectors, for example X phage or 
phagemid based vectors, which through their lytic cycle cause cell lysis. The 
released polypeptides are transferred to a suitable membrane support (i.e. 
20 nitrocellulose, nylon) and exposed to autologous antisera from the patient from which 
the tumour tissue was originally isolated. T*e ixnmunoscreening methodology allows 
the identification of genes that are over expressed or inappropriately expressed in a 
selected tumour tissue from a patient. 

25 We have exploited this technique to identify antigenic polypeptides expressed by 
pathogenic organisms during an infection. Autologous antisera produced during the 
infection is used to screen an expression library created from genomic DNA to 
identify and clone antigens. 

30 
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In its broadest aspect the invention relates to the identification of antigenic 
polypeptides expressed during an infection by a pathogenic microbe and their use in 
vaccination. 



5 According to a first aspect of the invention there is provided a method to identify 
opsonic antigens expressed by pathogenic organisms comprising: 



(i) providing a nucleic acid library encoding genes or partial gene sequences of a 
pathogenic organism; 



(ii) transforming/transfecting said library into a host cell; 



(iii) providing conditions conducive to the expression of said 

m 

IransfoTmed/transfected genes or partial gene sequences; 



(iv) contacting the antigens expressed by the genes/partial gene sequences with 
autologous antisera derived from an animal infected with, or has been 
infected with, said pathogenic organism; 

(v) purifying the nucleic acid encoding the antigens or partial antigenic 
20 polypeptides binding to said autologous antisera; and 

(vi) testing the opsonic activity of a polypeptide encoded by said DNA molecule. 



In a preferred method of the invention said library comprises genomic DNA of a 
pathogenic organism. 



Ideally said pathogenic organism is bacterial. 



More preferably still said bacterial organism is selected from the following: 
Staphylococcus aureus; Staphylococcus epidermidis; Enterococcas faecalis; 
30 Mycobacterium tuberculsis; Streptococcus group B; Streptoccocus pneumoniae; 
Helicobacter pylori; Neisseria gonorrhea; Streptococcus group A; Borrelia 
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• burgdorferi; Coccidiodes immitis; Histoplasma sapsulatum; Neisseria meningitidis 
type B; Shigella flexneri; Escherichia coli; Haemophilus influenzae. 

Preferably still said pathogenic* organism is of the genus Staphylococcus spp. Ideally 
5 organism is Staphylococcus aureus or Staphylococcus epidermidis. 

In a further preferred embodiment of the invention said nucleic acid library is a 
lambda library, ideally a lambda expression library. 

10 According to a second aspect of the invention there is provided a nucleic acid 
molecule comprising a DNA sequence selected from: 

(i) the DNA sequence as represented by the DNA sequences herein disclosed in 
Table 7 or Table 9; 

15 

(ii) DNA sequences which hybridise to the sequences identified in (i) above 
which encode a polypeptide expressed by a pathogenic organism and 

(iii) DNA sequences which are degenerate as a result of the genetic code to the 
20 DNA sequences defined in (i) and (ii). 

In a yet still further preferred embodiment of the invention said nucleic acid molecule 
is genomic DNA. 

25 

In a preferred embodiment of the invention there is provided an isolated nucleic acid 
molecule which anneals under stringent hybridisation conditions to the sequences 
herein disclosed. 

30 Stringent hybridisation/washing conditions are well known in the art. For example, 
nucleic acid hybrids that are stable after washing in O.lxSSC, 0.1% SDS at 60°C. It 
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is well known in the art that optimal hybridisation conditions can be calculated if the 
sequences of the nucleic acid is known. For example, hybridisation conditions can be 
determined by the GC content of the nucleic acid subject to hybridisation. Please see 
Sambrook et al (1989) Molecular Cloning; A Laboratory Approach. A common 
5 formula for calculating the stringency conditions required to achieve hybridisation 
between nucleic acid molecules of a specified homology is: 

T m - 81.5° C + 16.6 Log [Na+] + 0.41[ % G+ C] -0.63 (%formamide). 

10 According to a third aspect of the invention there is provided at least one polypeptide 
identified by the method according to the invention. 

In a preferred embodiment of the invention, said polypeptide is associated with 
infective pathogenicity of an organism according to any previous aspect or 
1 5 embodiment of the invention. 

More preferably still said polypeptide is at least one, or part part thereof, of the amino 
acid sequences represented in Tables 8 or Table 10. 

20 In an alternative preferred embodiment of the invention said polypeptide carries a 
non-protein antigen, for example a polysaccharide antigen. 

According to a fourth aspect of the invention there is provided a nucleic acid 
molecule characterised in that said nucleic acid molecule is part of a vector adapted 
25 to facilitate recombinant expression of the polypeptide encoded by said nucleic acid 
molecule. 

In a preferred embodiment of the invention said vector is an expression vector 
adapted for prokaryotic gene expression. Alternatively said expression vector is 
30 adapted for eukaryotic gene expression. 
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Typically said adaptation includes, by example and not by way of limitation, the 
provision of transcription control sequences (promoter sequences) which mediate cell 
specific expression. These promoter sequences may be cell specific, inducible or 
constitutive. 

5 

Promoter is an art recognised term and, for the sake of clarity, includes the following 
features which are provided by example only, and not by way of limitation. Enhancer 
elements are cis acting nucleic acid sequences often found 5* to the transcription 
initiation site of a gene ( enhancers can also be found 3' to a gene sequence or even 

10 located in intronic sequences and is therefore position independent). Enhancers 
function to increase the rate of transcription of the gene to which the enhancer is 
linked. Enhancer activity is responsive to trans acting transcription factors 
(polypeptides) which have been shown to bind specifically to enhancer elements. The 
binding/activity of transcription factors (please see Eukaryotic Transcription Factors, 

15 by David S Latchman, Academic Press Ltd, San Diego) is responsive to a number of 
environmental cues which include, by example and not by way of limitation, 
intermediary metabolites (eg glucose, lipids), environmental effectors ( eg light, 
heat,). 

20 Promoter elements also include so called TATA box and RNA polymerase initiation 
selection (RIS) sequences which function to select a site of transcription initiation. 
These sequences also bind polypeptides which function, inter alia, to facilitate 
transcription initiation selection by RNA polymerase. 

25 Adaptations also include the provision of selectable markers 
and autonomous replication sequences which both facilitate the maintenance of said 
vector in either the eukaryotic cell or prokaryotic host. Vectors which are maintained 
autonomously are referred to as episomal vectors. 

30 Adaptations which facilitate the expression of vector encoded genes include the 
provision of transcription termination/polyadenylation sequences. This also includes 
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' the provision of internal ribosome entry sites .(IRES) which function to maximise 
expression of vector encoded genes arranged in bicistronic or multi-cistronic 
expression cassettes. 

5 These adaptations are well known in the art. There is a significant amount of 
published literature with respect to expression vector construction and recombinant 
DNA techniques in general. Please see, Sambrook et al (1989) Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbour Laboratory, Cold Spring Harbour, NY and 
references therein; Marston, F (1987) DNA Cloning Techniques: A Practical 
10 Approach Vol m IRL Press, Oxford UK; DNA Cloning: F M Ausubel et al, Current 
Protocols in Molecular Biology, John Wiley & Sons, Inc.(1994). 

According to yet a further aspect of the invention there is provided a method for the 
•production of the polypeptides according to any previous aspect or embodiment of 
15 the invention comprising: 

(i) providing a cell transformed/transfected with a vector according to the 
invention; 

(ii) growing said cell in conditions conducive to the manufacture of said 
polypeptides; and 

20 (iii) purifying said polypeptide from said cell, or its growth environment. 

In a preferred method of the invention said vector encodes, and thus said recombinant 
polypeptide is provided with, a secretion signal to facilitate purification of said 
polypeptide. 

25 

According to a fifth aspect of the invention there is provided a cell or cell-line 
transformed or transfected with the vector according to the invention. 

In a preferred embodiment of the invention said cell is a " prokaryotic cell. 
30 Alternatively said cell is a eukaryotic cell selected from: fungal, insect, amphibian; 
mammalian; plant. 
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According to a yet further aspect of the invention there is provided a vaccine 
comprising at least one antigen or antigenic polypeptide according to the invention. 

5 Ideally said vaccine further comprises a canier and/or adjuvant. 

The terms adjuvant and carrier are construed in the following manner. Some 
polypeptide or peptide antigens contain B-cell epitopes but no T cell epitopes. 
Immune responses can be greatly enhanced by the inclusion of a T cell epitope in the 

10 polypeptide/peptide or by the conjugation of the polypeptide/peptide to an 
immunogenic carrier protein such as key hole limpet haemocyanin or tetanus toxoid 
which contain multiple T cell epitopes. The conjugate is taken up by antigen 
presenting cells, processed and presented by human leukocyte antigens (HLA's) 
class II molecules. This allows T cell help to be given by T cell's specific for carrier 

15 ' derived epitopes to the B cell which is specific for the original antigenic 
polypeptide/peptide. This can lead to increase in antibody production, secretion and 
isotype switching. 

An adjuvant is a substance or procedure which augments specific immune responses 
20 to antigens by modulating the activity of immune cells. Examples of adjuvants 
include, by example only, agonsitic antibodies to co-stimulatory molecules, Freunds 
adjuvant, muramyl dipeptides, liposomes. An adjuvant is therefore an 
immunomodulator. A carrier is an immunogenic molecule which, when bound to a 
second molecule augments immune responses to the latter. 

25 

In yet a further aspect of the invention there is provided a method to immunise an 

» 

animal against a pathogenic microbe comprising administering to said animal at least 
one polypeptide, or part thereof, according to the invention or the vaccine according 
to the invention. 

30 

In a preferred method of the invention said animal is human. 
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Preferably the vaccine, or antigenic polypeptide, can be delivered by direct injection 
either intravenously, intramuscularly, subcutaneously. Further still, the vaccine or 
antigenic polypeptide, may be taken orally. 

Preferably the vaccine is against the bacterial species Staphylococcus aureus. 

5 The vaccine may also be against the bacterial species Staphylococcus epidermidis. 

It will also be apparent that vaccines or antigenic polypeptides are effective at 
preventing or alleviating conditions in animals other than humans, for example and 
not by way of limitation, family pets, livestock, horses. 

10 According to a further aspect of the invention there is provided an antibody, or at 
least an effective binding part thereof, which binds at least one antigen or antigenic 
polypeptide according to the invention. 

In a preferred embodiment of the invention said antibody is a polyclonal or 
monoclonal antibody wherein said antibody is specific to said polypeptide. 

15 

Alternatively, said antibody is a chimeric antibody produced by recombinant 
methods to contain the variable region of said antibody with an invariant or constant 
region of a human antibody. 

20 In a further alternative embodiment of the invention, said antibody is humanised by 
recombinant methods to combine the complimentarity determining regions of said 
antibody with both the constant (Q regions and the framework regions from the 
variable (V) regions of a human antibody. 

Preferably said antibody is provided with a marker including a conventional label or 
25 tag, for example a radioactive and/or fluorescent and/or epitope label or tag. 

Preferably said humanised monoclonal antibody to said polypeptide is produced as a 
fusion polypeptide in an expression vector suitably adapted for transfection or 
transformation of prokaryotic or eukaryotic cells. 
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Antibodies, also known as immunoglobulins, are protein molecules which have 
specificity for foreign molecules (antigens). Immunoglobulins (Ig) are a class of 
structurally related proteins consisting of two pairs of polypeptide chains, one pair of 
5 light (L) (low molecular weight) chain (k or X), and one pair of heavy (H) chains (y, 
a, p,, 6 and s), all four linked together by disulphide bonds. Both H and L chains 
have regions that contribute to the binding of antigen and that are highly variable 
from one Ig molecule tp another. In addition, H and L chains contain regions that are 
non-variable or constant. 

10 

The L chains consist of two domains. The carboxy-teraiinal domain is essentially 
identical among L chains of a given type and is referred to as the "constant" (C) 
region. The amino terminal domain varies from L chain to L chain and contributes to 
the binding site of the antibody. Because of its variability, it is referred to as the 
15 "variable" (V) region. 

The H chains of Ig molecules are of several classes, a, ji, a, a, and y (of which there 
are several sub-classes). An assembled Ig molecule consisting of one or more units 
of two identical H and L chains, derives its name from the H chain that it possesses. 
20 Thus, there are five Ig isotypes: IgA, IgM, IgD, IgE and IgG (with four sub-classes 
based on the differences in the H chains, i.e., IgGl, IgG2, IgG3 and IgG4). Further 
detail regarding antibody structure and their various functions can be found in, Using 
Antibodies: A laboratory manual, Cold Spring Harbour Laboratory Press. 

25 Chimeric antibodies are recombinant antibodies in which all of the V-regions of a 
mouse or rat antibody are combined with human antibody C-regions. Humanised 
antibodies are recombinant hybrid antibodies which fuse the complimentarity 
detemiining regions from a rodent antibody V-region with the framework regions 
from the human antibody V-regions. The C-regions from the human antibody are also 

30 used. The complimentarity determining regions (CDRs) are the regions within the N- 
terminal domain of both the heavy and light chain of the antibody to where the 
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majority of the variation of the V-region is restricted. These regions form loops at the 
surface of the antibody molecule. These loops provide the binding surface between 
the antibody and antigen, 

5 Antibodies from non-human animals provoke an immune response to the foreign 
antibody and its removal from the circulation. Both chimeric and humanised 
antibodies have reduced antigenicity when injected to a human subject because there 
is a reduced amount of rodent (i.e. foreign) antibody within the recombinant hybrid 
antibody, while the human antibody regions do not illicit an immune response. This 
1 0 results in a weaker immune response and a decrease in the clearance of the antibody. 
This is clearly desirable when using therapeutic antibodies in the treatment of human 
diseases. Humanised antibodies are designed to have less "foreign" antibody regions 
and are therefore thought to be less immunogenic than chimeric antibodies, 

15 In a further preferred embodiment of the invention said antibodies are opsonic 
antibodies. 

Phagocytosis is mediated by macrophages and polymorphic leukocytes and involves 
the ingestion and digestion of micro-organisms, damaged or dead cells, cell debris, 
20 insoluble particles and activated clotting factors. Opsonins are agents which 
facilitate the phagocytosis of the above foreign bodies. Opsonic antibodies are 
therefore antibodies which provide the same function. Examples of opsonins are the 
Fc portion of an antibody or compliment C3. 

25 In another aspect of the invention there is provided a vector which is adapted for the 
expression of the humanised or chimeric antibodies according to the invention. 

In a yet further aspect of the invention, there is provided a cell or cell line which has 
been transformed or transfected with the vector encoding the humanised or chimeric 
30 antibody according to the invention. 
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In a yet further aspect of the invention there is provided a method for the production 
of the humanised or chimeric antibody according to the invention comprising : 

(i) providing a cell transformed or transfected with a vector which 
comprises a nucleic acid molecule encoding the humanised or 

5 chimeric antibody according to the invention; 

(ii) growing said cell in conditions conducive to the manufacture of said 
antibody; and 

(iii) purifying said antibody from said cell, or its growth environment. 

10 In a yet further aspect of the invention there is provided a hybridoma cell line which 
produces a monoclonal antibody as hereinbefore described. 

In a further aspect of the invention there is provided a method of producing 
monoclonal antibodies according to the invention using hybridoma cell lines 
1 5 according to the invention. 



In a further aspect of the invention there is provided a method for preparing a 
hybridoma cell-line producing monoclonal antibodies according to the invention 
comprising the steps of: 
20 i) immunising an immunocompetent mammal with an imraunogen 

comprising at least one polypeptide having the amino acid sequence as 
represented in Table 8 or 1 0, or fragments thereof; 

♦ 

ii) fusing lymphocytes of the immunised immunocompetent mammal 
with myeloma cells to form hybridoma cells; 
25 ' iii) screening monoclonal antibodies produced by the hybridoma cells of 

step (ii) for binding activity to the amino acid sequences of (i); 

iv) culturing the hybridoma cells to proliferate and/or to secrete said 
monoclonal antibody; and 

v) recovering the monoclonal antibody from the culture supernatant. 

30 



15 



WO 03/011899 



PCT/GB02/03606 



Preferably, the said immunocompetent mammal is a mouse. Alternatively, said 
immunocompetent mammal is a rat 

The production of monoclonal antibodies using hybridoma cells is well-known in the 
5 art. The methods used to produce monoclonal antibodies are disclosed by Kohler and 
Milstein in Nature 256, 495-497 (1975) and also by Donillard and Hoffman, "Basic 
Facts about Hybridomas" in Compendium of Immunology V.n ed. by Schwartz, 
1981, which are incorporated by reference. 

♦ 

10 In a further aspect of the invention there is provided the use of the antibodies for 
manufacture of a medicament for the treatment of Staphylococcus a wrens-associated 
septicaemia, food-poisoning or skin disorders. 

In another aspect of the invention there is provided the use of the antibodies 
15 according to the invention for the manufacture of a medicament for the treatment of 
Staphylococcus e/wVferaitftf-associated septicaemia, peritonitis or endocarditis. 

It will be apparent that the polypeptides identified by the method according to the 
invention will facilitate the production of therapeutic antibodies to a range of 
20 diseases resulting from pathogenic infection, for example, septicaemia; tuberculosis; 
bacteria-associated food poisoning; blood infections; peritonitis; endocarditis; sepsis; 
meningitis; pneumonia; stomach ulcers; gonorrhoea; strep throat; streptococcal- 
associated toxic shock; necrotizing fasciitis; impetigo; histoplasmosis; Lyme disease; 
gastro-enteritis; dysentery, shigellosis. 

25 

As has already been stated earlier, microbial organisms cause a wide variety of 
diseases. Listed below, and not by way of limitation, are a number of micro- 
organisms and some of the diseases they cause. 



Micro-organism 


Disease(s) caused 


Staphylococcus aureus 


Sepsis, food poisoning, septicaemia, 


Staphylococcus epidermidis 


Peritonitis, septicaemia, endocarditis, 
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otn ex nospitai-associatea diseases 


Enterococcus faecalis 


Endocarditis, cystitis, wound infections 


Mycobacterium tuberculosis 


Tuberculosis 


Streptococcus group B 


Sepsis, meningitis, pneumonia, bladder 
infections 


Streptococcus pneumoniae 


Pneumonia, meningitis 


Helicobacter pylori 


Stomach ulcers 


Neisseria gonorrhoea 


Gonorrhoea 


Streptococcus group A 


Strep throat, necrotizing fasciitis, 
impetigo, otrep. loxic shock syndrome 


Borrelia burgdoferi 


Lyme disease 


L^occiaioaes imtnitis 


rneumonia 


Histoplasma sapsulatum 


Histoplasmosis, pneumonia 


Neisseria meningitidis type B 


Meningitis 


Shigella flexneri 


Gastro-enteritis, shigellosis, dysentiy 


Escherichia coli 


Food-poisoning, gastro-enteritis 


Haemophilus influenzae 


Meningitis, pneumonia, arthritis, 
cellulitis 



An embodiment of the invention will now be described by example only and with 
reference to the following materials, methods and tables: 



5 Table 1 illustrates the immunization and bleed schedule for production of 
monoclonal antibodies reactive with peptide Hex A; 

Table 2 illustrates an immunoassay of sera from mice immunized with peptide Hex 
A; 

10 

Table 3 illustrates an immunoassay of supematants from anti-Hex A hybridoma 
supematants; 

s 

Table 4 illustrates the immunization and bleed schedule for production of 

15 

monoclonal antibodies reactive with peptide 29kDa peptide; 

Table 5 illustrates an immunoassay of day 98 sera from mice immunized with 
peptide 29kDa; 

17 
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Table 6 illustrates an immunoassay of supernatants from anti-29kDa hybridomas 
supernatants from T75 Culture Flasks; 

5 Table 7 represents the DNA sequences of S.aureaus partial gene sequences identified 
by the screening method; 

Table 8 represents the protein sequences encoded by the DNA sequences illustrated 
in Table 7; 

10 

Table 9 represents the DNA sequences of S.epidermidis partial gene sequences 
identified by the screening method; and 

Table 10 represents the protein sequences of the DNA sequences illustrated in Table 
15 9. 

Materials and Methods 

Screening Genomic Libraries of S. aureus and S.epidermidis 

20 

A AZAP Express library of genomic DNA of S. aureus 8325/4 and S.epidermidis was 
used. It contains fragments of 2-10kb from a partial Sau3A digest of total genomic 
DNA. This was cloned into the BamRl site of the vector. The library contains 
>l0x coverage of the genome. The library was probed by plaque lift using an initial 

25 screen of approximately 20,000 plaque forming units on a 9cm diameter Petri dish. 
The plating cells used, their treatment, the plating procedure and buffers were exactly 
as described in the manufacturers handbook (Stratagene). Plating cells, Escherichia 
coli XLl-Blue MRF', were infected with phage and plated in 3 ml top LB agar 
containing 10 raM MgSCU onto LB plates containing 10 mM MgSC>4. The plates 

30 were then incubated at 42°C for 4 hr. An 8.5cm diameter nitrocellulose filter disc 
(previously soaked in 10 mM EPTG and air-dried) was placed on each plate and its 
location marked. The plates were then incubated for a further 3.5 hr at 37°C. The 
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filters were removed and washed in TBST buffer before blocking overnight at 4°C in 
TBST containing 6% w/v dried skimmed milk and 3% v/v pig serum (Sigma). The 
serum was used to block any Protein A clones on the filter. The filters are then 
treated with patient serum (1/5000 dilution) in blocking solution for 90 min at room 
5 temperature. Antisera have been obtained from patients convalescing from major S. 
aureus infections. The filters are then washed for 3x10 min in TBST. Secondary 
antibody used was goat anti-human whole IgG alkaline phosphatase linked (Sigma) 
at 1/30,000 dilution in blocking solution at room temperature for 30 min. The filters 
were then washed as above and developed using a standard colorimetric procedure. 

10 

Cross-reactive plaques were located on the agar plates and cored into 0.2ml phage 
buffer with 0.02 ml chloroform. The titre of each core stock was determined and the 
phage plated at approximately 200 plaques per plate. A plaque lift and screen was 
performed as above to give single, pure cross-reactive clones. 

15 

The pure clones were then spotted (1^1) onto plates to give a confluent plaque of 
0.5cm diameter. 30 individual clones can be spotted on each plate. A plaque lift is 
performed and the filter probed with an appropriate sera. In this way clones can be 
tested for their cross-reactivity with other patient sera, non-infected donor sera and 
20 anti-Protein A sera. 

Individual clones were then excised to give a phagemid in E. coli XLOLR using the 
manufacturers protocol (Stratagene). A plasmid miniprep of each was carried out 
and the size of the genomic insert determined by restriction mapping. The identity 
25 of the cloned insert was determined by DNA sequencing using primers against vector 
sequence, which allows sequencing across the insert. By comparison of the derived 
sequence against the public domain databases the nature of the cloned gene(s) can be . 
determined. 

30 
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Hybridisation Solutions/Conditions 

Typically, hybridisation conditions uses 4 - 6 x SSPE (20x SSPE contains 175.3g 
NaCl, 88.2g NaH 2 P0 4 H 2 0 and 7.4g EDTA dissolved to 1 litre and the pH adjusted 
5 to 7.4); 5-10x Denhardts solution (50x Denhardts solution contains 5g Ficoll (type 
400, Pharmacia), 5g polyvinylpyrrolidone abd 5g bovine serum albumen; 100|ig- 
LOmg/ml sonicated salmon/herring DNA; 0.1-1.0% sodium dodecyl sulphate; 
optionally 40-60% deionised formamide. Hybridisation temperature will vary 
depending on the GC content of the nucleic acid target sequence but will typically be 
10 between 42°- 65° . 

Mouse Model for Testing Candidate Vaccine Polypeptides 

Mice are injected intravenously with 5x10 S. aureus and mortality, bacteremia and 
15 abscess formation is monitored over the ensuing 7 days. At this dose 100% of the 
mice are bacteremic for greater than 4 days , 100% have detectable abscess formation 
in liver and kidney and greater than 80% of mice die within four days. At lower doses 
of injected organisms, bacteremia is detectable in the absence of death. 

20 Immunization Program 

Single proteins are injected at a dose of 10-I00ug per mouse in RJDBI adjuvant, 
boosted 14 and 28 days later and bled 14 and 28 days thereafter for evaluation of 
antibodies in their sera using EIISA. When groups of proteins are injected the final 
25 amount of each protein will be lOug per mouse and the above immunization scheme 
will be followed. 

Evaluation of Protective Efficacy of Single or Groups of Proteins 

30 We will employ the mouse infection model described above to evaluate the 
protective efficacy of the proteins that are being tested. To this end groups of 5 mice 
will be immunized with single proteins or pools of 5 proteins as described above. We 
will monitor antibody titers to the injected proteins and when high titers are reached 
we will inoculate mice with S aureus at high and low dose. Control mice that have 
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not. been immunized or that were immunized with adjuvant only will also be 
inoculated with S aureus. We will measure levels of bacteremia,abscess formation 
and survival in all groups. All parameters of infection will be suppressed in mice that 
have high circulating levels of protective antibodies. If we find a pool of proteins that 
5 induces protection we will compare the protection induced by the individual 
components to that induced by the pool of proteins to see if protection was induced 
by a single protein or by the combined action of antibodies to multiple proteins. 
Using this approach we will identify protein epitopes that are protective. 

10 In addition to using the in vivo model of mouse infection we will also obtain the sera 
from mice that are injected as above and monitor their sera for opsonophagocytic 
activity using a complement dependent system in the presence of human 
polymorphonuclear lymphocytes. This assay is well known in the art. This assay has 
been used an in vitro surrogate for measuring protective efficacy of antibody. Spleens 

1 5 from mice that have opsonophagocytic antibodies will then be used as fusion partners 
in an attempt to make monoclonal antibodies that axe reactive with S. aureus . 

■ 

Using this multipronged approaches we will have a high level of confidence that we 
can identify protective epitopes that can be used either in a vaccine construct or that 
20 can be used to generate monoclonal antibodies. 

EXAMPLE 1 

Immunoassay for detection of antibodies reactive with peptide Hex A 

25 The binding of mouse sera or MAbs to Hex A was measured by immunoassay on 
wells coated with Hex A. One hundred microliters of a 250 - 500 ng/ml solution of 
Hex A in PBS was distributed into replicate Nunc Maxisorp Stripwells and incubated 
overnight at room temperature. The unbound material was removed from the wells 
by washing four times with PBS-T. Unbound antigen was removed from the plate by 

30 washing four times with PBS-T. Antibody, diluted in PBS-T, was then added to the 
wells and incubated at room temperature for 30-60 minutes. After addition of the 
antibody, the wells were incubated at room temperature for 30-60 minutes in a draft- 
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free environment The wells were again washed four times with PBS-T and ninety- 
five microliters of detection antibody was then added to each well. The detection 
antibody was either peroxidase-labeled goat anti-mouse IgG (gamma-specific), 
diluted 1:10000 in PBS-T, or peroxidase-labeled rabbit anti-mouse IgGi, diluted 
5 1:6000 in PBS-T. 

Following another 30-60 minute incubation at room temperature, the wells were 
washed four times with PBS-T and each well received 100 |il of TMB substrate 
solution (BioFx #TMBW-0100-01). Plates were incubated in the dark at room 
temperature for 15 minutes and the binding reactions were stopped by the addition of 
10 100 \il of TMB stop solution (BioFx #STPR-0100-01). The absorbance of each well 
was measured at 450 nm using a Molecular Devices Vmax plate reader. 

Isotype was determined using a mouse immunoglobulin isotype kit obtained from 
Zymed Laboratories (Cat. No. 90-6550). 

15 

Immunization of Mice for Production of Monoclonal Antibodies Reactive with 
Peptide Hex A. 

Five female BALB/c mice, approximately 8 weeks of age, were immunized with Hex 
A according to the schedule described in Table 1. All immunizations were 
20 administered subcutaneously in 50% RD3I adjuvant. Sera from the mice were tested 

■ 

by immunoassay, and based on the results of the assay described in Table 2, mouse 
2021 was selected for hybridoma production. Mouse 2021 received a booster 
immunization of 32.5 ug of Hex A in PBS, administered intraperitoneally, three days 
prior to the production of hybridomas. 

25 
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TABLE 1 



Immunization and Bleed Schedule for Production of 

5 

Monoclonal Antibodies Reactive with Peptide Hex A 



Experimental 




Boost 








Day 




(ug/mouse) 


Adjuvant 




Bleed 














0 




10 ug 


RJDBI 




Yes 


34 




8.3 


RIBI 




Yes 


48 




None 






Yes 


60 




25 ug 


RIBI 




Yes 


74 




None 






Yes 


98 




25 ug 


RIBI 




Yes 


124 




None 






Yes 



10 

TABLE 2 

Immunoassay of Sera from Mice 

15 

Immunized with Peptide Hex A 



Serum 












Dilution 


2021 


2022 


2023 


2024 


2025 














1000 


3.553 


3.569 


3.226 


3.336 


3.439 


3000 


2.803 


2.538 


2.357 


2.575 


2.403 


9000 


1.663 


1.336 


1.314 


1.522 


1.357 


27000 


0.793 


0.618 


0.622 


0.716 


0.598 


Buffer 


0.095 


0.078 


0.145 


0.066 


0.089 



20 

Preparation of Hvbridomas Reactive with Hex A Peptide 

Hybridomas were prepared by the general methods of Shulman, Wilde and Kohler 
and Bartal and Hirshaut (34, 48). Mouse 2021 was selected for hybridoraa 
production based on the results of an immunoassay and received a booster 
25 immunization of 32.5 ug of antigen three days prior to sacrifice. Spleenocytes from 
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mouse 2028 were isolated and mixed with mouse myeloma cells SP2/0 (ATCC 
Catalog number CRL 1581) at a ratio of 10 spleenocytesrl myeloma. The cells were 
pelleted by centrifugation (400 X g, 1 0 minutes at room temperature) and washed in 
serum free medium. The supernatant was removed to near-dryness and fusion of the 
5 cell mixture was accomplished in a sterile 50 ml centrifuge conical by the addition of 
1 ml of warm (37°C) polyethylene glycol (PEG; mw 1400; Boehringer Mannheim) 
over a period of 60-90 seconds. The PEG was diluted by slow addition of serum-free 
♦ medium in successive volumes of 1, 2, 4, 8, 16 and 19 mis. The hybridoma cell 
suspension was gently resuspended into the medium and the cells pelleted by 

10 centrifugation (500 X g, 10 minutes at room temperature). The supernatant was 
removed and the cells resuspended in medium RPMI 1640, supplemented with 15% 
heat-inactivated fetal bovine serum, 0.05 raM hypoxanthine and 16 |iM thymidine 
(HT medium). One hundred \il of the hybridoma cells were planted into 952 wells of 
96-well tissue culture plates. Eight wells (column 1 of plate A) received 

15 approximately 2.5 X 10 4 SP/20 cells in 100 The SP/20 cells served as a control 
for killing by the selection medium added 24 hours later. 

■ 

Twenty four hours after preparation of the hybridomas, 100 p.1 of RPMI 1640, 
supplemented with 15% heat-inactivated fetal bovine serums, 0.1 mM hypoxanthine, 
20 0.8 jiM aminopterin and 32 |iM thymidine (HAT medium) was added to each well. 
Ninety-six hours after the preparation of the hybridomas, the SP/20 cells in plate A, 
column 1 appeared to be dead, indicating that the HAT selection medium had 
successfully killed the unfused SP/20 cells. 

25 Ten days after the preparation of the hybridomas, supematants from all wells were 
tested by ELIS A for the presence of antibodies reactive with peptide Hex A. Based 
on the results of this preliminary assay, cells from three wells were transferred to a 
24-well culture dish and expanded. Supematants from these cultures were retested 
by ELIS A for the presence of antibodies that bind to peptide Hex A. 

30 
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Using IgG-1 -specific detection, the absorbance values obtained with the supematants 
from hybridoma culture 02-101FE1, 02-101ED8 and 02-1Q0JC1Q were 2.150, 2.230 
and 2.574, respectively, compared to an absorbance of 0.044 with buffer alone (Table 
3). Absorbances were lower, but still positive, with gamma-specific detection 
5 (Table 3). Each of the cultures was expanded, cryopreserved and cloned by limiting 
dilution. Two-three clones of each culture were expanded and cryopreserved for 
future evaluation. 
TABLE 3 



Immunoassay of Supematants from Anti-Hex A Hybridoma Supematants 







Detection With 


Detection With 


Culture ID 


Dilution 


Anti-Mouse IgG-1 


Anti-Mouse Gamma 


02-101FE1 


2 


2.150 


0.941 


02-101JC10 


2 


2.574 


1.403 


02-101ED8 


2 


2.238 


1.174 


Buffer 




0.044 


0.073 



10 

EXAMPLE 2 

■ 

Immunoassay for detection of antibodies reactive with peptide 29kDa 

The binding of mouse sera or MAbs to 29kDa was measured by immunoassay on 
15 wells coated with 29kDa. One hundred microliters of a 500 - 1000 ng/ml solution of 
29kDa in PBS was distributed into replicate Nunc Maxisorp Stripwells and incubated 
overnight at room temperature. The unbound material was removed from the wells 
by washing four times with PBS-T. Unbound antigen was removed from the plate by 
washing four times with PBS-T. Antibody, diluted in PBS-T, was then added to the 
20 wells and incubated at room temperature for 30-60 minutes. After addition of the 
antibody, the wells were incubated at room temperature for 30-60 minutes in a draft- 

25 
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free environment The wells were again washed four times with PBS-T and ninety- 
five microliters of detection antibody was then added to each well. The detection 
antibody was either peroxidase-labeled goat anti-mouse IgG (gamma-specific), 
diluted 1:10000 in PBS-T, or peroxidase-labeled rabbit anti-mouse IgGi, diluted 
5 1 :6000 in PBS-T, 

■ 

Following another 30-60 minute incubation at room temperature, the wells were 
washed four times with PBS-T and each well received 100 \il of TMB substrate 
solution (BioFx #TMBW-0100-01). Plates were incubated in the dark at room 
temperature for 15 minutes and the binding reactions were stopped by the addition of 
10 100 id of TMB stop solution (BioFx #STPR-01 00-01). The absorbance of each well 
was measured at 450 nm using a Molecular Devices Vmax plate reader. 

Isotype was determined using a mouse immunoglobulin isotype kit obtained from 
Zymed Laboratories (Cat. No. 90-6550). 

15 

Immunoassay for detection of antibodies reactive with peptide 29kDa 

The binding of mouse sera or MAbs to 29kDa was measured by immunoassay on 
wells coated with 29kDa. One hundred microliters of a 500 - 1000 ng/ml solution of 
29kDa in PBS was distributed into replicate Nunc Maxisorp Stripwells and incubated 

20 overnight at room temperature. The unbound material was removed from the wells 
by washing four times with PBS-T. Unbound antigen was removed from the plate by 
washing four times with PBS-T. Antibody, diluted in PBS-T, was then added to the 
wells and incubated at room temperature for 30-60 minutes. After addition of the 
antibody, the wells were incubated at room temperature for 30-60 minutes in a draft- 

25 free environment. The wells were again washed four times with PBS-T and ninety- 
five microliters of detection antibody was then added to each well. The detection 
antibody was either peroxidase-labeled goat anti-mouse IgG (gamma-specific), 
diluted 1:10000 in PBS-T, or peroxidase-labeled rabbit anti-mouse IgGi, diluted 
1 :6000 in PBS-T. 
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Following another 30-60 minute incubation at room temperature, the wells were 
washed four times with PBS-T and each well received 100 p.1 of TMB substrate 
solution (BioFx #TMBW-0100-01). Plates were incubated in the dark at room 
temperature for 15 minutes and the binding reactions were stopped by the addition of 
5 100 \i\ of TMB stop solution (BioFx #STPR-0 100-01). The absorbance of each well 
was measured at 450 nm using a Molecular Devices Vmax plate reader. 
Isotype was determined using a mouse immunoglobulin isotype kit obtained from 
Zymed Laboratories (Cat. No. 90-6550). 

10 Immunization of Mice for Production of Monoclonal Antibodies Reactive with 
Peptide 29kPa 

Five female BAUB/c mice, approximately 8 weeks of age, were immunized with 
29kDa according to the schedule described in Table 1. All immunizations were 
administered subcutaneously in 50% RIBI adjuvant. Sera from the mice were tested 
15 by immunoassay, and based on the results of the assay described in Table 2, mouse 
2028 was selected for hybridoma production. Mouse 2028 received a booster 
immunization of 50 ug of 29kDa in PBS, administered intraperitoneaily, three days 
prior to the production of hybridomas. 
TABLE 4 

20 

Immunization and Bleed Schedule for Production of 
Monoclonal Antibodies Reactive with Peptide 29kDa 

25 



Experimental 




Boost 








Day 




(ug/mouse) 


Adjuvant 




Bleed 














0 




10 ug 


RIBI 




Yes 


34 




10 ug 


RIBI 




Yes 


48 




None 






Yes 


60 




20 ug 


RIBI 




Yes 


74 




None 






Yes 


98 




20 ug 


RBI 




Yes 
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TABLES 



5 Immunoassay of Day 98 Sera from Mice 

Immunized with Peptide 29kDa 



Mouse 




Sera at 




Sera at 




ID 




1:1000 




1:10000 
















2026 • . 




0.260 




0.078 




2027 




1.415 




0.306 




2028 




2.184 




0.383 




2029 




0.838 




0.107 




2030 




1.073 




0.154 




Buffer 




0.061 









10 

Preparation of Hybridomas Reactive with 29kDa Peptide 

Hybridomas were prepared by the general methods of Shulman, Wilde and Kohler 
and Bartal and Hirshaut (34, 48). Mouse 2028 was selected for hybridoma 
production based on the results of an immunoassay and received a booster 
15 immunization of 50 ug of antigen three days prior to sacrifice. Spleenocytes from 

* 

mouse 2028 were isolated and mixed with mouse myeloma cells P3X63Ag8.653 
(ATCC Catalog number CRL 1580) at a ratio of 10 spleenocytes:! myeloma. The 
cells were pelleted by centrifiigation (400 X g, 10 minutes at room temperature) and 
washed in serum free medium. The supernatant was removed to near-dryness and 

20 fusion of the cell mixture was accomplished in a sterile 50 ml centrifuge conical by 
the addition of 1 ml of warm (37°C) polyethylene glycol (PEG; raw 1400; 
Boehringer Mannheim) over a period of 60-90 seconds. The PEG was diluted by 
slow addition of serum-free medium in successive volumes of 1, 2, 4, 8, 16 and 19 
mis. The hybridoma cell suspension was gently resuspended into the medium and 

25 the cells pelleted by centrifiigation (500 X g, 10 minutes at room temperature). The 
supernatant was removed and the cells resuspended in medium RPMI 1640, 
supplemented with 15% heat-inactivated fetal bovine serum, 0.05 mM hypoxanthine 
and 16 fiM thymidine (HT medium). One hundred ^1 of the hybridoma cells were 
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planted into 952 wells of 96-well tissue culture plates. Eight wells (column 1 of plate 
A) received approximately 2.5 X 10 4 P3X63Ag8.653 cells in 100 jU. The 
P3X63Ag8.653 cells served as a control for killing by the selection medium added 24 
hours later. 

5 

Twenty four hours after preparation of the hybridomas, 100 fd of RPMI 1640, 
supplemented with 15% heat-inactivated fetal bovine serums, 0.1 mM hypoxanthine, 
0.8 \iM aminopterin and 32 p.M thymidine (HAT medium) was added to each well. 
Ninety-six hours after the preparation of the hybridomas, the P3X63Ag8.653 cells in 
10 plate A, column 1 appeared to be dead, indicating that the HAT selection medium 
had successfully killed the unfused P3X63Ag8.653 cells. 



Ten days after the preparation of the hybridomas, supematants from all wells were 
tested by ELISA for the presence of antibodies reactive with peptide 29kDa.. Based 
15 on the results of this preliminary assay, cells ftom'3 wells were transferred to a 24- 
well culture dish and expanded. Several days later, supematants from these cultures 
were retested by ELISA for the presence of antibodies that bind to peptide 29kDa. 

The absorbance values obtained with the supematants from hybridoma cultures 02- 
20 100EC7, 02-100HH10 and-02-100FG5 are presented in Table 3. Based on these 
results, cultures 02-100EC7 and HH10 were expanded, cryopreserved and cloned by 
limiting dilution. Two- three clones of each culture were expanded and cryopreserved 
for future evaluation. 

25 
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TABLE 6 

Immunoassay of Supernatant is from Anti-29kDa Hybridomas 



5 Supernatants from T75 Culture Flasks 







Detection With 


Detection With 


Culture ID 


Culture Dilution 


Anti-Mouse IgG-1 


Anti-Mouse Gamma 










02-100HH10 


2 


1.021 


0.312 


02-100EC7 


2 


0.687 


0.230 


02-100FG5 


2 


0.048 


0.048 


Buffer Alone 




0.044 


0.050 



TABLE 7 

LOCUS 1 (E8/B1/I16) 



GATCCCGTTGTGCTTCACACCCGATAGATAGGGATTTACAGATAAATTCAGGTCTCTTCC 
ACGTCATATTTGGACCCATCGAAAATTCGGGTTCTGAAATCATCGAACATAACAAAAGAA 
GCTAAGCAACATGTAGGCCGTTGTCACTTAACTTCTTGTTTTTCCGATGACAGCTTCTAT 
TTAGAGAATGTCATGATTATTTTATATTCACTTCAATGTTATCAATATTAGTGCCATCTA 
TGACAT CTGC CATGCGATTTTCTTGTAATTTTTTGTGCAATTCAAACGTGTACTTTC CAC 
CGTTTTTCATTTTAATAACAATTTTACCTGAACCAACGTTACCGTACAGATTATTTTTTT 
CAATAAGTTGTTTTCTCAATTTAAAATCAAGTTCTTTCAAGGAAATCTGTTCTTTAGTAA 
TCTTGAATT CTGAAACATCATGAGAGATTGTACCTTTATTATCTT CCTTAGTAATTCTTA 
CTCCTGCTTTGTGATCAACTTTTTTACTATTACTCTTTGTGATACCACCGACAGAATATT 
TTT C CAGAITGTAATT ATTTTCTTCTAAAACGACAAATACAT^^ C 
CTTCACCATATTTTTTATCATCTTTACCAACTAAAGCAATTTTATATATGAAATAATCTG 
GGACAAC&TTCATAAATCTTATTGTCGTCCAT^ 

TAAATTCTAAACTTGGTTTCGTATAATACGCTCTTAAATCTTTAAATTTAGGATTTATTT 
CTGTTGGTACTTGTTTTGTGGTTGGCGATTGTGGTGTGTCTGATTTAGTAGATTGCATTG 
GT1GTGGCGTGTTTGTTGATGGAGGTGTTGTCACTTTAGTTGAAGGCGGTGTTGTCGCAT 
TTGCTGTTTGTTGCGGTGCTTCTACTTTAGTTGAGGGCGGTGTTGTCGCGTTTGGTTTTG 
ATTGCGGTGCTTCTATTTTAGTTGAGGGCGGTGTTGATTGTGGTGCTTCCACTTTAGTGG 
AAGATAGTGTTGTCGCGTTTGCTGCTTGCGTTGTCGTTGTGATTACACCTGTTGTTAAAA 
GGCCTAGTGCTAAACTTGTTTTAGCAATCGTTGTTATTTTCATAGTTGTATGCTCCATTC 
GTAATTATTAGATTTGTTCGATTACATTCATTGAATCATACAGCTTTATTATAGATGGCG 
TATTGCTCCATTCACATTAAACCTTGTTTAACTATATTTGAATCATCGTTAAGTAAATTA 
AGAAATCCATAATGTTCGTTAAATAAAAATGATTTTGATGTGATTCAACACTTGGCACAT 
TTGAAGTTTCGTCACTTTTAAGACATAGAAATGCCACTTTTACAAACAAATGAATATTCG 
TCTTTTTACATCATTACGCATAATAAAAGAAGCTAAGCAACATGTAAACCGTTGTCACTT 
AACTTCTTGTTTTTCCGATGACAGCTTCTATTTAGAGAATGTCATGATTATTTTATATTC 
ACTTCAATGTTATCAATATTAGTGCCATCTATGACGTCTGCCATACGATGCTCTTGCAGT 
TTTTTGTGTAATTCAAACGTATATTTCCCACCGTTTTTCATTTTAATAACGATTGTTCCT 
GAACCCATGTTACCGTAAAGATTATGTTTTTCAATAAGTTGTTTTCTCAATTTAAAATCA 
AGCTCTTTCAAGGAAATCTCTTCCTTAGTAATCATGTATTCTGAAACATCGCGTGAAATC 
ATACCTTGLATTATCTTTTTTAGTAATGCTTAATTCTACTTTGTGATTAACTTTTTTACT A 
TTAGTCTTCGTGATGCCACCGACAGAATATTTTTTCAATTGATATTTATTGTCTTCTAAA 
ACGATAAATACATCGATATTATCGTAAGGTCCATCTTTATATTTTTTCTCATCTTTTCCA 
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ACTAAAGCTATTTTATAGATGAACCTATTTGGAATAACATTCATAAACCTAACCGTCGTC 
CATGGTTTGAGCATAAATCCAAACTGCTTTTCAAATTa\AAACTCGGTTTTGTATAATAC 
GCTCTTAAATCTTCATATTTAGGAGTCATATCTGTTTGTGCTTGTTTTATGGTTGGAGAT 
TGTGGTGTGTCTGATTTAGTAGATTGCATTGGTTGTGGCGTGTTTGTTGATGGAGGTGTT 
GTCACTTTAGTTTTCGGCGTTGTGGATTCGGTTGTCGTTTGTGATTGTTCTTGTTTAGGC 
GCTGGCGTTGCTGATATATTAAGCGTTTTCTGCTCTTCTTGTTTAGGTTGTGATATTTTT 
TCTATTTTGGAAGCTGAGGTTTTTTCCTCATTAGTATTTGGTGCCTTTTCGAGTTTAGGC 
GTGCGTTCTTGTCTTGTGTTAGCTGCTTGTGTTGTCGCTGAATTTGCACCTGCTGTTATG 
TTTATCATTGCTAATCGCT CTGCTTTAAG CGTTGGTACTTTGTCAACTTTAGTTGATTGT 
ATTTTTTCTGCTTTGACCGATTGCGTCGTTACTGTAATTGCGCCTGTTGTTAAAAGCCCT 
AGTGCTAAACTGGTTTTAGCAATTGTTCTCATTTTCATAATTGTATGCTCCAATCTATAT 
TATATTCGATTGTCTTTTTACGTAATTTGAATCATACAACATCATTATAGATGGCGTTCT 
AAGAT AATCACAT TAAACC C CTTTTAACAAT TATTGAAGTATTATTAAGTAATTTAAG CA 
AAAAATAATGAGTGAGTATGAGATTAATATAGCGTTTCTATGTGCCTTTGAAATAATTTT 
TAAGCATTAAAAAGAAGTTAAGGAACGTTTGATCGTCACTTAACCTCTCTATTTCAATTT 
CAACTTATTTCGTCATCAAGTATATGTGTTATGCTTTTATAACTTTGATTTCAATTCTAT 
CAATATCTGTGACATTGATAACATCGGACATACGGTCTTCTTGTAACTTTTTATCCAATT 
CAAATGTATACTTTCCATAGT ATTT CTTTTTGACTGTAATTTTT C CTGTACT C ATTTCAC 
CGTAAAGACCATAATTAT CAATAAGGTATTTT CTTAATTTAAAAT CAATCT CTTT CAATG 
ACAT CG CTTCTTTAT CTATTTTAAATGGGAAAAAGTCATAATCATATT CAC GAGTATGAT 
CTTCTTTAATAACTCTTGCTTCTGCTATTAGGTCGACAGCTTTATCGTTTGCACTCGTGA 
TACCCCCAATAGAGTACTTTGCACCTTCAAAT CT CTTATC CTCATTAACGTAAAATATAT 
TAAGATTACGATGTACACC CGTATGAT AATGTTGCTTAT CT TTGCCAATTAAAGCAATAT 
TATTAACAGAATTACCATCTATGATATTCATAAATTTAATACTTGGTTGAATGAAACTGA 
TATAACCTGTCACATTTTTATATTCAATACTAGGTTGATTATAATAAGCTTTTAATTTTT 
TGCTATTTTCACTTATTACAATAGGTTTCTTTTCGGCATGAACTGGTTTTTCCGTTGTAG 
TGTTTACACCTGTTGCTAATATTCCTAATAACAAACTTATTTTTGCAATATTTTTCATTT 
TCATAGTTGTATGCTCCAATCTATTATAATTAGATTGTTTTATTACGTAATTTGAATCAT 
ACACCCATATTATAGGAGCTGTATT CGGATATTCACATTAACCTGTTTTTAACTATTCAT 
AAAATATGATTAAGCTATTTAAGCAAAAGATC ~~~ 



LOCUS 2 (B10/I15) 



GATCAAACTACTAATAAAAACGTTTTAGATAGTAATAAAGTTAAAGCAACTACTGAACAA 
GCAAAAGCTGAGGTAAAAAATC CAACGCAAAACATTTCTGGCACT CAAGTATATCAAGAC 
CCTGCTATTGTCCAACCAAAAACAGCAAATAACAAAACAGG CAATG CTCAAGTAAGT CAA 
AAAGTTGATACTGCACAAGTAAATGGTGACACTCGTGCTAATCAATCAGCGACTACAAAT 
AATACGC7VGCCTGTTGCAAAGTCAACAAGCACTACAGCACCTAAAACTAACACTAATGTT 
ACAAATGCTGGTTATAGTTTAGTTGATGATGAAGATGATAATTCAGAAAATCAAATTAAT 
CCAGAATTAATTAAATCAGCTGCTAAACCTGCAGCTCTTGAAACGCAATATAAAACCGCA 
GCACCTAAAGCTGCAACTACAT CAGCACCTAAAGCTAAAACTGAAGCGACAC CTAAAGTA 
ACTACTTTTAGCGCTT CAG CACAAC CAAGAT CAGTTGCTGCAACACCAAAAACGAGTTTG" 
CCAAAATATAAACCACAAGTAAACTCTTCAATTAACGATTACATTTGTAAAAATAACTTA 

AAAGCACCTAAAATTGAAGAAGATTATACATCTTACTTCCCTAAATACGCATACCGTAAC 
GGCGTAGGTCGTCCTGAAGGTATCGTAGTTCATGATACAGCTAATGATCGTTCGACGATA 
AATGGTGAAATTAGTTATATGAAAAATAACTATCAAAACGCATTCGTACATGCATTTGTT 
GATGGGGATCGTATAATCGAAACAGCACCAACGGATTACTTATCTTGGGGTGTCGGTGCA 
GTCGGTAACC CTAGATTCAT CAATGTTGAAATCGTACACACACACGACTATGCTT CATTT 
GCACGTTCAATGAATAACTATGCTGACTATGCAGCTACACAATTACAATATTATGGTTTA 
AAACCAGACAGTGCTGAGTATGATGGAAATGGTACAGTATGGACTCACTACGCTGTAAGT 
AAATATTTAGGTGGTACTGACCATGCCGATCCACATGGATATTTAAGAAGTCATAATTAT 
AGTTATGATCAATTATATGACTTAATTAATGAAAAATATTTAATAAAAATGGGTAAAGTG 
GCGCCATGGGGTACGCAATCTACAACTACCCCTACTACACCA^ 

TCGAAACCATCAACTGGTAAATTAACAGTTGCTGCAAACAATGGTGT CGCACAAAT CAAA 
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CCAACAAATAGTGGTTTATATACTACTGTATACGACA^ 
GTTCTUUU^AACATTTGCTGTATCTAAAACAGCT^ 

GTT CAAGATTACAATTCTGGTAAT AAATTTG GTTGGGT TAAAGAAGGCGATGTGGTTTAC 
AACACAGCTAAATCACCTGTAAATGTAAATCAATCAT^ 

CTTTATACAGTACCTTGGGGTACATCTAAACAAGTTGCTGGTAGTGTGTCTGGCTCTGGA 

AACCAAACATTTAAGGCTTCAAAGCAACAACAAATTGATAAATCAATT 

TCTGTGAATGGTAAATCTGGTTGGGTAAGTAAAGCATATTTAGTTGATACTGCTAAACCT 

ACGCCTACACCAACAC CTAAG CCAT CAACACCTACAACAAATAATAAATTAACAGTTTCA 

TCATTAAACGGTGTTGCTCAAATTAATGCTAAAAACAATGGCTTATTCACTACAGTTTAT 

GACAAAACTGGTAAGCCAACGAAAGAAGTTCAAAAAACATTTGCTGTAAC^^ 

AGT TTAGGTGGAAACAAATT CTACTTAGTTAAAGATTACAATAGT C CAACTTTAATTGGT 

TGGGTTAAACAAGGTGACGTTATTTATAACAATGCAAAATCACCTGTAAATGTAATGCAA 

ACATATACAGTAAAACCAGGCACTAAATTATATTCAGTACCTTGGGGCACTTATAAACAA 

GAAGCTGGTGCAGTTTCTGGTACAGGTAACCAAACTTTTAAAGCGACTAAGCAACAACAA 

ATTGATAAATCTATCTATTTATTTGGAACTGTAAATGGTAAATCTGGTTGGGTAAGTAAA 

GCATATTTAGCTGTACCTGCTGCACCTAAAAAAGCAGTAGCACAACCAAAAACAGCTGTA 

AAAGCTTATACTGTT ACTAAAC CACAAACGACT CAAACAGTTAGCAAGATTGCT CAAGTT 

AAACCAAACAACACTGGTATTCGTGCITCTGTTTATGAAAAAACAGCGAAAAACGGTGCG 

AAATATGCAGACCGTACGTTCTATGTAACAAAAGAGCGTGCTCATGGTAATGAAACGTAT 

GTATTATTAAACAATACAAGCCATAACATCCCATTAGGTTGGTTCAATGTAAAAGACTTA 

AATGTTCAAAACTTAGGCAAAGAAGTTAAAACGACTCA?U\AATATACTGTTAATAAATGA 

AATAACGGCTTATCAATGGTTCCTTGGGGTACTAA^ 

AACATTGCTCAAGGTACATTTAATGCAACGAAACAAGTATCTGTAGGCAAAGATGTTTAT 

TTATACGGTACTATTAATAACCGCACTGGTTGGGTAAATGCAAAAGATTTAACTGCACCA 

ACTGCTGTGAAACCAACTACATCAGCTGCCAAAGATTATAACTACACTTATGTAATTAAA 

AATGGTAATGGTTATTACTATGTAACACCAAATTCTGATACAGCTAAATACTCATTAAAA 

GCATTTAATGAACAACCATTCGCAGTTGTTAAAGAACAAGTCATTAATGGACAAACTTGG 

TACTATGGTAAATTATCTAACGGTAAATTAGCATGGATTAAATCAACTGATTTAGCTAAA 

GAATTAATTAAGTATAATCAAACAGGTATGACATTAAACC^GTTGCTC^ATACAAGCT 

GGTTTACAATATAAACCACAAGTACAACGTGTACCAGGTAAGTGGACAGATGCTAAATTT 

AATGATGTTAAGCATGCAATGGATACGAAGCGTTTAGCTCAAGATCCAGCATTAAAATAT 

CAATTCTTACGCTTAGACCAACCACAAAATATTTCTATTGATAAAATTAATCAATTCTTA 

AAAGGTAAAGGTGTATTAGAAAACCAAGGTGCTGCATTTAACAAAGCTGCTCAAATGTAT 

GGCATTAATGAAGTTTATCTTATCTCACATGCCCTATTAGAAACAGGTAACGGTACTTCT 

CAATTAGCGAAAGGTGCAGATGTAGTGAACAACAAAGTTGTAACTAA 

TACCATAACGTATTTGGTATTGCTGCATATGATAACGATCCTTTACGTGAAGGTATTAAA 

TATG CTAAACAAGCTGGTTGGGACACAGTATCAAAAGCAAT CGTTGGTGGTGCTAAATT C 

ATCGGCAACTCATATGTAAAAGCTGGTCAAAATACACTTTACAAAATGAGATGGAATCCT 

GCACAT CCAG GAACACAC CAATATGCTACAGATGT AGATTGGG CTAACAT CAATGCTAAA 

ATC^TC^AGGCTACTATGATAAAATTGGCGAAGTCGGCAAATACTTCGAC^TCCC^C^ 
TATAAATAAGCAACATGAACATAGGATCAAAAGT C 



LOCUS 3 



GATCGCAAGCCAGTTACAGTTGCAGATTTAAAAGTGGAAGGTGCACTTGCAATGATTTTA 

AAAGATGCAATAAAACCAAACTTAGTACAATCAATTGAAGGGACACCTGCATTAGT 

GGTGGACCATTTGCGAATATCGCACACGGTTGTAACTCftATTTTAGCAACT 

CGTGATTTAGCTGATATCGTTGTAACGGAAGCTGGATTTGGTTCAGACTTAGGCGCTGAA 
AAATTCATGGACATTAAAGCGCGTGAAGCAGGATTTGATCCGGCAGCTGTCGTTGTTGTT 
GCGACAATTCGTGCGTTAAAAATGCATGGTGGTGTAGCGAAAGATAATTTAAAAGAAGAA 
AATGTAGAAGCAGTAAAAGCAGGAATTGTTAATTTAGAGCGTCATGTTAATAATATTAAA 
AAATTCGGTGTAGAACCGGTTGTTGCAATTAATGCATTTATACATGATACCGATGCAGAA 
GTAGAATATGTAAAATCTTGGGCTAAAGAAAATAACGTACGAATTGCCTTAACTGAAGTT 
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TGGGAAAAAGGTGGTAAAGGTGGCGTTGACTTAGCAAATGAAGTATTAGAAGTCATTGAT 

CAACCTAATTCATTTAAACCTTTATATGAATTAGAATTACCATTAGAGCAAAAGATTGAA 

AAGATTGTGACTGAAATCTATGGCGGTTCAAAAGTAACGTTTAGCAGTAAAGCGCAAAAA 

CAATTAAAACAATTTAAAGAAAATGGTTGGGATAATTACCCAGTATGTATGGCGAAAACA 

CAATATTCATTCTCAGATGATCAAACGTTGTTAGGTGCACCATCAGGATTTG^ 

ATTCGTGAATTAGAAGCGAAAACAGGTG CAGGATTTATCGTAG CGTTGACAGGTGCAATC 

ATGACTATGCCTGGTTTACCTAAAAAACCAGCAGCATTAAACATGGATGTTACTGATGAT 

GGTCATGCAATTGGGTTATTCTAATAAATCATGTCAATTGTTTAATAAAGATAAGTAAAT 

AGTTTAATAGACCGGACTGTTGGAGATGCATTATTTCAGCAGTTCGGTTTTTTGCTGTGC 

TAAAAATAGATTCAATTTGGCGAATCTAACGACAATGTTTGAAGGTGGTTAATTAATGTA 

TATGAAGATAAAAAGTGGGCTTGAAGAATAGGAAAGCGATGCAATGAATATTCCATATTA 

AAAAAAATTAATAAAATAGGTTGCAATATTTAATTGGGATGCGCTACAATTAACACTAAT 

AATTGATATTGATAATTATTATCAATTAAATATAATCTTATAGGAGTTGTTAACAACATG 

AACAAACATCAC C CAAAATTAAGGTCTTTCTATTCTATTAGAAAATCAACTCTAGGCGTT 

GCATCGGTCATTGTCAGTACACTATTTTTAATTACTTCTCAACATCAAGCACAAGCAGCA 

GAAAATACAAATACTTCAGATAAAATCTCGGAAAATCAAAATAATAATGCAACTACAACT 

CAGCCACCTAAGGATACAAATCAAACAC^CCTGCTACGCAACCAGCAAACACTGCGA 

AACTATCCTGCAGCGGATGAATCACTTAAAGATGCAATTAAAGATCCTGCATTAGAAAAT 

AAAGAACATGATAT AGGTC CAAGAGAACAAGT CAATTT C CAGT TAT T AGATAAAAACAAT 

GAAACGCAGTACTATCACTTTTTCAGGATCAAAGATC 

AAGAAAGCAGAAGTTGAATTAGACATCAATACTGC TT CAACATGGAAGAAGTTTGAAGTC 
TATGAAAACAATCAAAAATTGCCAGTGAGACTTGTATCATATAGTCCTGTACCAGAAGAC 
CATGCCTATATTCGATTCCCAGTTTCAGATGGCACACAAGAATTGAAAATTGTTTCTTCG 
ACTCAAATTGATGATGGAGAAGAAACAAATTATGATTATACTAAATTAGTATTTGCTAAA 
CCTATTTATAACGATCCTTCACTTGTAAAATCAGATACAAATGATGCAGTAGTAACGAAT 
GATCAAT CAAGTT CAGTCGCAAGT AATCAAACAAACACGAATACAT C TAATCAAAATAT A 
T CAACGAT CAACAATGCTAATAAT CAACCG CAGGCAACGAC CAAT ATGAGT CAACCTGC A 
CAACCAAAATCGTCAACGAATGCAGATCAAGCGTCAAGCCAA 

T CTAAT GGT AAT A CT AACGAT AAAACGAATGAGT C AAGT AAT CAGTC GGATGT TAAT CAA 

CAGTATC(^CCAGCAGATGAATCACTACAAGATGCAATTAAAAACCCGGCTATCATCGAT 

AAAGAACATACAGCTGATAATTGGCGACCAATTGATTTTCAAATGAAAAATGATAAAGGT 

GAAAGACAGTTCTATCATTATGCTAGTACTGTTGAACCAGCAACTGTCATTTTTACAAAA 

ACAGGACCAATAATTGAATTAGGTTTAAAGACAGCTTCAACATGGAAGAAATTTGAAGTT 

TATGAAGGTGACAAAAAGTTACCAGTCGAATTAGTATCATATGATTCTGATAAAGATTAT 

GCCTATATTCGTTTCC CAGT ATCTAATGGTACGAGAGAAGTTAAAATTGTGT CAT CTATT 

GAATATGGTGAGAACATCCATGAAGACTATGATTATACGCTAATGGTCTTTGCACAGCCT 

ATTACTAATAACCCAGACGACTATGTGGATGAAGAAACATACAATTTACAAAAATTATTA 

GCT C CGTATCACAAAGCTAAAACGTT AGAAAGACAAGTTTATGAATTAGAAAAATTACAA ' 

GAGAAATTGCCAGAAAAATATAAGGCGGAATATAAAAAGAAATTAGATCAAACTAGAGTA 

GAGTTAGCTGAT CAAGTTAAATCAGCAGTGACGGAATTTGAAAATGTTACAC CTACAAAT 

GATCAATTAACAGATTTACAAGAAGCGCATTTTGTTGTTTTTGAAAGTGAAGAAAATAGT 

GAGT(^GTTATGGACGGCTTTGTTGAACATC(^TTCTATACAGCAACTTTAAATGGTC^A 

AAATATGTAGTGATGAAAACAAAGGATGACAGTTACTGGAAAGATTTAATTGTAGAAGGT 

AAACGTGTCACT ACTGTTT CTAAAGATCCTAAAAATAATT CTAGAACGCTGATTTT CC CA 

TATATAC CTGACAAAGCAGTTTACAATGCGATTGTTAAAGT CGTTGTGGCAAACATTGGT 

TATGAAGGTC^TATCATGTCAGAATTATAAATCAGGATATCAATACAAAAGATGATGAT 

ACATCACAAAATAACACGAGTGAACCGCTAAATGTACAAACAGGACAAGAAGGTAAGGTT 

GCTGATAO\GATGTAGCTGAAAATAGCAGCACTGCAACAAATCCTAAAGATGCGTCTGAT 

AAAGCAGATGTGATAGAACCAGAGTCTGACGTGGTTAAAGATGCTGATAATAATATTGAT 

AAAGATGTGCAACATGATGTTGATCATTTATCCGATATGTCGGATAATAATCACTTCGAT 

AAATATGATTTAAAAGAAATGGATACTCAAATTGCCAAAGATACTGATAGAAATGTGGAT 

AAAGATGCCGATAATAGCGTTGGTATGTCATCTAATGTCGATACTGATAAAGACTCTAAT 

AAAAATAAAGACAAAGT CATACAGCTGAATCATATTGCCGATAAAAATAAT CATACTGGA 

AAAGCAGCAAAGCTTGACGTAGTGAAACAAAATTATAATAATACAGACAAAGTTACTGAC 
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AAAAAAACAACTGAACATCTGCCGAGTGATATTCATAAAACTGTAGATAAAACAGTGAAA 
ACAAAAGAAAAAGCCGGCACACCATCGAAAGAAAACAAACTTAGTCAATCTAAAATGCTA 
CCAAAAACTGGAGAAACAACTTCAAGCCAATCATGGTGGGGCTTA 

ATGTTAGCTTTATTCATTCCTAAATTCAGAAAAGAATCTAAATAATTAACTAAATATAGC 
ATATGTATGATTAACTTTGTAGACAATGTGAAAGCAATTAATTTATAAACTATTGATTGG 
TTTAATGGCTTTCCTTTAGAGTAAATAAAAAGAACAGCAGTGAGAAATTTTCTAATTGAA 
AATAATCTTACTGCTGTTTTTAATATTTGGATTCATTGTTGTGGTTACTTTAAAAAGTGA 
GCATCAATTAACGCTTTTTTCGATTTAACAAATGTGATTTAATATCATATTTTAATGCGT 
CGTTGTATTCTTTTTCAGTGATTrGATCTTCGATTAACATACGCTTTAATACATAATGTT 
GTCTTTGAATACTATATTTCAAATCTTTATCCGATTTTAACGTTCCATCTTTTTCGTAGG 
GTGTATAGC CATATGGGCTTTGCAACAAACCGATAAGGTATGCAGAT TGTGCAATTGATA 
AATCTTTTGGTGGAATACCAAATAGACTATATGAAGCGGATGCAATTCCGGAAATATTAG 
CGCCATTATAATCTCTACCGAAGGGAACTATATTTAAATATGTATATATAATTTCATCTT 
TTGAGAGTAGGTGTTCTAATCTAATTGCTAGGCGAAGTT CATTTGCTTTT CT ACTATATG 
TTTTTTCGTTGGTAAGAACT TGATTTTTAACAAGTTGTTGTGTAATTGTGCT ACCAC CTG 
AACTTTGATCAGTATTAAAAATA 



LOCUS 4 (E103) 



CAAAGTTAATGTGCTCCTTTTCCTAAGTATTAAATCTATGTATCAACGTCATTTTAACAC 
TAATTAGAACGCCTTCATAGTGTCATTGAGTATGTAATTATTTCTTGGGAAATTTGTTTT 
AATTTTAAAAAACAGGCTTACTTCATATAATTTATGAAATAAACCTGTCAATTTTGGATT 
GATTATGCTTTGTGATTCTTTTTATTTCTGCGTAATAACGCTAAACCTAAAATGCTAAAT 
AATCCGCCGAACAACATGCCGTTGTTTGTTGATTCTTCTCCACCTGTTTCAGGTAGTTCA 
GATTT CTTAGATTGTGCT TTTTTAGTTGGTACCACTGCTTTAACCTTTTCATTGATTTCA 
ATAACAGGTGTTACTACTTTACCTTGTTCCACTGGTTTAGAAGGTTTTTTAGGTTCTTCT 
TTAGCAGGTGGTATTGGTTTACCAGGTTCAGTTGGTACCTCTGGCGTTGGCGGTGTTGGT 
GTTTCCGGCTCGCTTGGTACTTCTGGTGTCGGTGGTGTTGGTGTTTCCGGCTCGCTTGGT 
ACTTCTGGTGTCGGTGGCGTTGGTGGCACGATTGGAGGTGTTGTATCTTCTTCAATCGTT 
TGTTGACCTTCATTATGACCACTTACTTGTGGAAGTGTATCTTCTTCAAAGTCAACACTA 
TTGTGTCCACCGAATTGATAATTTGGTTTATCTTTATTTGTATCTTCTTCAATAATTTCA 
GTGTGCTTATTGAATCCGTGAATATGTGGCACACTGTCGAAGTCGATATCAATGATATTA 
CCACCTTGTTCATACTTAGGTTTGTCTTTCTCTGTATCTTCTTCGAATGATTGGTTACCA 

ttattttgaccatgaatttgaggtacactatcgaaatcgatatctacgatattgccacct 
tgttcatatttcggtttatcttcttctgtgtcttcctcaaatgactgattaccgctattt 
tggccaccttcgtaacctaattcactcttaatatccacgtggk:tattttcttcgatttct 
tcaatcacgccataattac cgtgaccattttcagttc ctaaaccagaatgagaaatatga 
tgattgttttcagtaatttcctcgattggtccttgcgcttgaccatgttcttcaggtagt 

TCATCTACTAGTTCAATCAGATTACTTTCAGTCGTATATTCTTTCGTATCTTCAATTGTT 
GT ATG AT CG CTAACAG CAC CAGTTACAAT ACCT TT TGT AGAAT CT TCGT C AAATT CAACT 
AGGTTAGACTCAGTAGTAACCTGACCACCACCrGGGTTTGTATCTTCTTCATATTCAACA 
ACATCAGCATGATGTTTTGAATTTTCATGTGTCGATTOTTCAAAGTCTACATGAATAG^ 
TCTTCTTCAGTTTCAATGGTACCTTCTGCATGACCrTCTGCACCTTC^ACAGCTGTATGA 
TATTCAAAATCAATTGGCTTAGAATCAT TACTTT CTTCGATTGTACCAGTCAATT CATGC 
TT CTCCACTGG CGGCTCTGATTTAAATTCAAGTTCGAT AGGAGTACTATGTT CTATAATA 
GGTTCCTTTAGTTTATCTTTGCCGTCGCCTTGAGCGTTATTAGAGTAAAATGCAACGCCA 
TTTTTCCAAGTTAAATTACTTGTATAATAATAGTTATAATATCCAAAAAGGTGTGTTTGA 
AATTCTAAGTTGCTAGCATTTGAAT^TAATACCCTT^TATTTTATTACATAATTTTTA 
CTTTGGT CTAAATT ATTAAAGTTTAAAGAATAACCACCATTAGTAT CAAAAT CTAAACTC 
ATATTATCAGTCACATCTTCAAATTTGCTGACATCAT CAAGCTTTGCATATACGCTTT CA 
GCTAAATCGTCTGAACCAATGTGTTTATATACCTTAACTGTTGGATTATTAACCCCTGGT 
TTATTTCCTTTAGTTACTTGACCAGTTACTGTCACAGAGCTTAACGACTGGTTGTTAGGT 
TTCATGTACGCAAAATGACTAAATTTCCCATCTACTTTATTTAAAGTATCAATTCGACCA 
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TTAGCTGTTACT CCCCAATTATCTCTAACTC CACCTAAATATTGAATATT AAATATTTTG 

CTAACCGTAGTCTCACCGAATTTAACTTCAACATTTTGGTTACCTTTTTGCGTCACTGTT 

GTAGGATCAATAAATAGATTTAAAGATAATTCAGCAGTTAAATCTTTCTTTTCTTGTACA 

TATTCTTTAAACGTATATCTAACTTTTCTTTCTCCAATTATTTCTCCTGTCGCCATAACT- 

TGAC CATCTGTACTTTTT AT CTCCGGAACTTTACGCAGTGTTGAGATAC CATGAGTTTCA 

ACATTATCGCTTAATGTGAAATCAAAATAATCTCCCGCCTTAATTCCTTCTCCAAATTTC 

CATTTATATTTCAAGGTTA.CTCTTTCTGCGTTATGAGGATTTACAACATTCGTATCTTGT 

TTATGTCCTACAATTTCACTACCTTCTTCTACTTCCACTTTATTTGTTACATCTGTACCT 

GTCGCTTTAGTTTCTTCCACTACTTCTTTCTCTGCAACTGCTGTAACGTCAGTTGATCTT 

TTCATTCTTGGTTTAATTTCTGAGACGTTACTTGGTTGAGCTATGTCAACTTGAGTTCCT 

GTAGTTTCCTTATCAGCAACTTTTTCCGATGGCAAATCAACTCGCGAAGTTTCTACTTTT 

GGTGCTTGCACAGTTTTCGGTGCTTCTTCTGTTGTTACTTGTGTTGATTGTGATGGTTGC 

TCAGTTGATGTCGCGCTGTATGATTGTGTTTCATCTATTGTATTAACGTTATTTGTAGTT 

GTTTGTGTTT CGCT TGCTTT ACTTTCAGTAGCTGAACT C C CACTTT C CTCTACTGTAGTA 

TTGTTTTGTTCCGATGCTGCAGCTTCTTTTTCTTGTCCCATTCCAACAACGATCATTGTT 

CCTAAGAATACTGAGGCCGCTCCCAATTTGTGTTTTCTTATGCCGTATCTAAGATTGCTT 

TTCACTATAATATTCTCCCTTAAATGCAAAATTCATTTATTTTTAAAACTCAATAAATGC 

AATTCTATATTGTTCGGTTTTTAAAAGCAATGAAAAAAAGCGAGTTAATAAAAAGTTAAG 

ATTGTTGTTAACTTTATGTATAATGAGTTTTTTATTATTTGAAACTCACATATATATTGC 

ATACAAAGCTCTTGAACACCTTGATATAACAGGCTTGTATTTTTTATACTTACTTTTTAA 

ATTAAATTCAAATTCATCTAATTTAAAAC^TATACTAAACCATACATAATAATCGCCrG 

TACAATGCATCATTAACAAGTCACTGAAACGCCTTTCATTGTATTAATAACGTCACTATA 

ATTTTTATATCGTTCGGTTTTTGTTTGATTTTAATGATTATTTATACAAAAACAGCCGTA 

TTTCAAGCCGACATTTTAAATTTAACTAAATT TGCATCTAGTTAATAATTGC ATTTAT CA 

AATTTGTCTTATTGATCCAATCTAATTTGTACTCACAAACTAGTTTAAAATTCTAACTTT 

ATCT CTCAGTT CGTTAT CAATCATCAGACATAAACCAATGAAGCAAT CAGAAAACACT CT 

AATTTTCTATTAGAAATTTGATTTAATATAAAAAAACAGGCTTACTTCATATAATTTATG 

AAATAAACCCGTCAATTTTTGTTTAATTATGCTTTGTGATTCTTTTTATTTCTGCGTAAT 

AATGCTAAACCTAGAATGCTGAATAATCCGCCGAACAACATACCTTTGTTTGTTGATTCT 

TCTCCACCTGTTTCAGGTAGTTCAGATTTCTTAGATTGTGGTTTTTTAGTTGGTGCCACT 

GCTTTAACCTTTTCATTGATTTCAATAACAGGTGTTACTACTTTACCTTGTTCCACTGGT 

TTAGAAGGCTTTTTAGGTTCTTCTTTGGCAGGTGGTACTGGTTTACCAGGTTCAGCTGGT 

ACCTCTGGTGTTGGCGGTGTTGGAGTTTCTGGCTCACTCGGCACTTCTGGTGTCGGTGGT 

GTTGGTGTTTCCGGCTCACTTGGTACTTCTGGTGTTGGTGGCGTTGGTGTTTCCGGCTCA 

CTTGGTACTTCTGGTGTCGGTGGCGTTGGTGGCACGATTGGAGGTGTTGTATCTTCTTCA 

ATCGTTTGTTGACCTTCATTTTGGCCGCTTACTTTTGGAAGTGTATCTTCTTCAAAGTCA 

ACACTATTGTGTCCACCGAATTGATAACTTGGTTTATCTTTATTTGTATCTTCTTCAATA 

ATTTCAGTGTGCTTATTGAATCCGTGAATATGTGGCACACTGTCGAAGTCGATATCAATG 

ATGTTACCGCCATGTTCATACTTAGGTTTGTCTTTTTCTGTAl'CTTCCTCGAATGACTGA 

TTACCTTTATTTTGACCATGAATTTGAGGTACACTATCAAAATCGATATCTACGATATTG 

CCACCTTGTTCATATTTAGGTTTGTCTTCTTCTGTGTCTTCCTCGAATGACTGGTTACCG 

CTATTTTGGCCACCTTCATAACCTAATTCACTCTTAATATCAACGTGGCTATTTTCTTCG 

ATTTCTTCAATCACGTC^TAATTCCCGTGACC^TTTTC^G'rTCCTAAACCAGAATGAGAA 

ATATGATGATTGTTTTTAGTAATTTCCTCGACTGGTCCTTGTGCTTGAC CATGCT CTTCA 

GGTAATTCATCCACTAATTCAATCAGATTACTTTCAGTTGTATATTCTTTCGTATCTTCA 

ACTGTTGTATGATCGCTCACTGCGCCAGTTACAATACCTTTTGTAGACTCTTCGTCAAAT 

T CAACTAAGTTAGACTCAGTAGTAACCTGACCAC CACCTGGGTTTGTATCTTCTTCATAT 

T CAACAACATCAGCGTGATGTTTTGAATTTTCATGTGT AGATTCTT CAAAGTCAATTGGA 

TTTGATTCCT CAGAGGACTCAGTGTATCCT CCAACGTGACCTGCTT CGCTAT CCACAGCA 

GTATGGTAATCGATATCAATAGCTGATGAATCCGTTTCTTCTATTGTTTCAATGTATCCA 

TCAACA,TATCCACCTCCACCATCTATAGCTGTGTGGTAATCAATGTCAAGAGTTGATGAA 

TCATATTCCTCTTCAACAGTAGTTACTAAATTCTTATCATATTGACCTGTAAGAGTTTCT 

TTAATTGTATCTTCTTTATATTCAAATTTATTATTTTGAATAATCGGACCATTTTTCTCA 

TTTCCGTTCGCTTTATTACTGTATAAAACTAAACCATTATCCCAAGTTAAGGTATATCCT [ 
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CTATCATAATAATACTTATAAAGTTGCTCTGGATGTCCTACCATTTGTGTTCTAAAATCA 
ACTTCATCAGTACCATTTAAATACTCTCCATCATAGTGAACAACATAAGTTTTATCTAGA 
TTTTCTATATTCAATGAATAGCTTCC^TTATTTTGTAAATTCAAATTCCCACTCATATTA 
CTTGTGACTT CTTTAAATTTAGAAGTATCTGTCGTATTTGCATATACACTCTT CGCTATG 
TCTTCATTATTACC CAAGTATTCAAATATCCTAACTTTTGGT TGATTTCCATTCTGATTA 
CTACCTTT CATTAAAGTTC CAGTAACAGTCACACTTGTCGTTTTACCATTATTAGGTTTA 
ATAAATGCAACATG CGAAAAT CT ATTATTCGCTTTATTAAATGT CTCAAT 



LOCUS 5 (L4) 



GATCAACAAAAAGCTTTTTATCAAGTATTACATCTAAAAGGTATCACAGAAGAACAACGT 

AAC CAATACATCAAAACATTACGCGAACACCCAGAACGTG C ACAAGAAGTATTCTCTGAA 

TCACTTAAAGACAGCAAGAACCCAGACCGACGTGTTGCACAACAAAACGCTTTTTACAAT 

GTTCTTAAAAATGATAACTTAACTGAACAAGAAAAAAATAATTACATTGCACAAATTAAA 

GAAAACCCTGATAGAAGCCAACAAGTTTGGGTAGAATCAGTAC^TCTTCT 

GAACGTCAAAATATTGAAAATG CGGATAAAGCAAT TAAAGATT T C CAAGAT AACAAAGCA 

CCACACGATAAATCAGCAGCATATGAAGCTAACTCAAAATTACCTAAAGATTTACGTGA 

AAAAACAACCGCTTTGTAGAAAAA,GTTTCAATTGAAAAAGC^TCGTTCGTCATGATGAG 

CGTGTGAAATCAGCAAATGATGCAATCTCAAAATTAAATGAAAAAGA^ 

AGACGTTTAGCACAACGTGAAGTTAACAAAGCACCTATGGATGTAAAAGAGCATTTACAG 

AAACAATTAGACGCATTAGTTGCTCAAAAAGArGCTGAAAAG^A?VGTGGCGCCAAAAGTT 

GAGGCT C CT CAAATT CAATCACCACAAATTGAAAAAC C TAAAGTAGAATCAC CAAAAGTT 

GAAGTCCCT CAAATT CAATCACCAAAAGTTGAGGTTCCTCAATCTAAATTATTAGGTTAC 

TAC CAATCATTAAAAGATT CATTTAACTATGGTTACAAGTATTTAACAGATACTTATAAA 

AGCTATAAAGAAAAATATGATAGAGCAAAGTACT 

GGTGCGATTGATC^W^CAGTATTAACAGTACTAGGTAGTGGTTCTAAATCTTAC^TCCAA 
CCATTGAAAGTTGATGATAAAAACGGCTACTTAGCTAAATCATATGCACAAGTAAGAAAC 
TATGTAACTGAGTCAATCAATACTGGTAAAGTATTATATACTTTCTACC^AAACCCAACA 
TTAGTAAAAACAGCTATTAAAGCTCAAGAAAC TGCAT CAT CAAT C AAAAATACATTAAGT 
AATTTATTATCATTCTGGAAATAATCAATCAAAAflTATC^ 

TTTAAATAATTTT CGTAACAAACCGTGATTAAAAAGAAC CGTTGATT CTCAATCGAATCT 
ACGGTTCTTTTTTCATTTTCCATCAATTAAATGCTTCTTCGCTATTTGTCAGCCCACTTT 
TTTACCTGCAACTTGTTAAATAATCCTTACATCGTTAACGA 

AATCAGCTCAACTTTATTAACTTCATATTTTCACAAACTATTGCGCAATCCATTCCTTTT 
C CACTACAAGC ACCATAATTAAACAACAATTCAAT AAAATAAG C AAAG C ATAGTT 

ATGTAGCTATATAAACGCCTGCGACCAATAAATCTTTTAAAC^TAAC^TAATGCaAjVAAC 
AT CATTTAACAATGCT AAAAATGTCT CTTC^TACATGTTGAT AGTAATTAACTTTTAAC 
GAACAGTTAATTCGAAAACGCTTACAAATGGAITATTATATATATGAACTTAAAATTAAA 
TAGAAAGAAAGTGATTTCTATGATTAAAAATAAAATATTAACAGCAACTTTAGCAGTTGG 
TTTAATAGCCCCTTTAGCCAATCCATTTATAGAAATTTCTAAAGCAGAAAATAAGATAGA 
AGATATCGGCCAAGGTGCAGAAATCATCAAAAGAACACAA 

AGCT ATAACTCAAAACATT CAATTTGATTTTGTAAAAGATAAAAAATATAACAAAGATGC 
CCTAGTTGTTAAGATGC AAGGCTTCATTAGCTC TAGAACAACATATT CAGACTTAAAAAA 
ATATCCATATATTAAAAGAATGATATGGCCATTTCAATATAATATCAGTTTGAAAACGAA 
AGACTCTAATGTTGATTTAATTAATTATCTTCCTAAAAATAAAATTGATTCAGCAGATGT 
TAGTCAGAAATTAGGCTATAATATCGGCGGAAACTT C CAATCAGCGCCAT CAAT CGG AGG 
CAGTGGCTCATTC^CTACTCTAAAACAATTAGTTATAATOWy^AAACTATGTTACTGA 
AGTAGAAAGTCAGAACTCTAAAGGTGTTAAATGGGGAGTGAAAGCAAATTCATTCGTTAC 
ACCGAATGGTC^GTATCTGCATATGATC^TACTTATTTGCACAAGACCCAACTGGTCC 
AGCAGCACGAGACTATTTCGT CC CAGATAATCAACTAC CTCCTTTAATTCAAAGTGG CTT 
TAATCCATCATTTATTACAACATTGTCACA 

TGAAATCACTTACGGCAGAAACATGGATGCTACATATGCTTACGTGACAAGACATCGTTT 
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AGCCGTTGATAGAAAACATGATGCTTTTAAAAACCGAAACGTTACAGTTAAATATGAAGT 
GAACTGGAAAACACATGAAGTAAAAATTAAAAGCATCACACCTAAGTAAACAGTTCAATC 
AT CTTAAAAAATCCTGGGACACTTCATACTTGT CTCAGGATTTTTTAACAAATTGAATCA 
GCCTCATAACATTAAATTATTTTATCGTACATTAAATTTAATAATAACAACTGATTTTTA 
TAAGAATAAAGTATCGAACCATAGTAGATACAO^AATAATACAAATGAAACAATTTAACT 
TGAAAGCTTAAATAAATATTATCAAGTTAATAAACAATTAATTTTTAGATGGATTCATCA 
AAAATCGTAAAAAAGCACAATTTGTATTTTACAAACATTAATTAAAAAAGAAAGCAAGAC 
ATT CGTGCAATCGGTTACCTTAAATTGTTTACAACTGT CAACAATACCAAGGTTTTATTA 
ACTATATTTCTCACAAAATTAGCTTTTAGCATTCCAAACAAAAAAGGTTAAATCGAACGG 
AATT ATGGC ATTTT TAACTTAATTGT AAAAAAAGTTGATAATGGTCAATTGT T AATGAAC 
AGTTAATTATAATAACGCCCAAAATATATTATTATTTAATTAAGTTAAATAAAATTATAG 
AAAGAAAGTGAAACTTATGCTTAAAAATAAAATATTAACTACAACTTTATCTGTGAGCTT 
ACTTGCCCCTCTTGCCAATCCGTTATTAGAAAATGCTAAAGCTGCTAACGATACTGAAGA 
CATCGGTAAAGGAAGCGATATAGAAATTAT CAAAAGGACAGAAGATAAAACAAGTAATAA 
ATGGGGCGTGACTCAAAATATTCAATTTGATTTTGTAAAGGATAAAAAATATAACAAA.GA 
TGCTTTGATATTAAAGATGCAAGGATTCATTAGCTCTAGAACAACATATTACAACTATAA 
AAAAACTAAT CATGTTAAAGCTATGCGATGGCCATTCCAATATAATATTGGT TTAAAAAC 
AAATGATAJU^TATGTTTCTTTAATTAATTATTTACCTAAAAATAAAATTGAATCTACAAA 
CGTGAGT CAGAC ATTAGGATACAATATCGGTGGTAATTT CCAATCAGCCC CATCACT CGG 
TGGTAATGGATCATTTAACTATTCTAAATCGATTAGCTATACAC 



LOCUS 6 (Dl) 

GATCATATAAATAGTGTTTAGATGCTATAGTCGGATGCTTAAGTAATTTAAAGAAAGTAT 
CTTTAACATCGATGTGTGTATAATCATTTTTAGAAGTATTATAATCTTTTTCTTCTCCTT 
CTAAAATATATACAGGTGCTTCATCAGCTAGTGGTTCAACTGGAATGTCAGCATAAACTT 
CGTCATC^TATGTTAAAACAAAACGATTTGTATCTGTAACrTCACCTATAACAGCACTA^ 
CCAATT CGTGCTTATCAAATAAAT CTAAGAATTTTTGTTCAGTAC CTTTTT CAACAACT A 
GTAACATACGTTCTTGAGTTTCTGAAAGCATCATTTCATAAGGAGAAATACCTGGCTCAC 
GTGT TGGCACTTGTTCTAAT CT CAAATGTAACCCACTACCACCT T TTGCCGCCATTTCAG 
ACGATGAAGATGTTAAACCAGCAGCACCCATATCTTGAATACCAACTAATTCATCAAATG 
TAATTGCTTCAAGTGTTGCTTCCATTAATTTTTTACCTACAAATGGATGACCGATTTGTA 
CAGAAGGTCGTTTACTTTCGCTTTCTTCCGTCAATTCTTCAGATGCAAAAGTAGCACCAT 
GAATACCATCTCGACCAGTTTTCAAACCAACATAAATGACCGAATTACCTACACCTTTTG 
CTGTGCCTTTTTGAATCATGTCGTGATTGATAACACCAACAC^GATTGCATTAACAAGTG' 
GATTGCCATCATAACGTTCATCAAATTCGATTTCACCAGCAGTTGTTGGAATACCAATGC 
AGTTACCATAACCTCCGATACCCTTTACAA^CCTTTAAGTAATCTTTGGTTTTGTTTAT 
TATCTAATTCTC CAAATCTAAGACTGTTTAACAAATTAATAGGTCTAGCCC CAATAGAGA 
CAATGTCACGAATGATTCCACCAACGCCTGTAGCAGCCCCTTGATATGGTTCAATTGCTG 
ATGGATGATTGTGAGACTCT ACTTT AAATACTACGGCTTGATT AT CAC CT AT AT CGACTA 
CCCCTGCACCTTCACCAGGCCCCATAAGCACATGGTCACCTGACGTAGGAAATTGCTTTA 
AAAACGGTTTAGAATGTTTATAAGAGCAATGTTCACTCCACATAACAGAAAAGATACCTG 
TTTCTGTAAAGTTAGGTTGTCTGCCTAAAATATCGCAAACTTTTT CATATT CTTGATCAC 
TTAATCCCATATCTTGATATACTTTTTCAAGTTTAATTTCTTCAACGCTTGGTTCGATAA 
ATTTAGACATGTTGTTCCCTCCAACTTTTTACCAT CGCTT CAAATAATTT CACAC CACTA 
TCAGTAC CTAACAACGTTTCTAAAGCTCTTTCAGGAT'GTGGCATCATGC CACATACATTG 
CCTTTTT CGTTAACAATT CCTGCAATATCATCATATGAACCGT TCGGATTATTCACATAT 
TTCAGAATAATTTGATTGTTAGCTTTTAATTGTTGATATATTTCATCAGTACAATAATAA 
TGACCTT CACCGTGAGCT ACAGGAT ATATAACTTTTTCACCTTGTT CATAAAGATTTGTA 
AATGCCGTTTGATTATTCACTATTTCTAACTCTTCATTTCTACTAATAAATAAATGTGAA 
TCGTTATGCAATAATGCACCAGGTAATAAGC CTATTTCAGTTAAAATTTGAAACC CATTA 
CAAACACCTAATACT 
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TTCAATTTCTTCTAATTCCATTCTGTAGCCATTCAATTTGATTTGGAAATCAATACGACC 
TTGAATGAACCATTGACCATTTTCAAACTTCGCTTTATCACCAGTGTGATATGTACGAAT 
ACCGTCATCGAAATTAAATACTTCAGCTGTTTTTTGGTCATTTTTTAAGTATCCTAAACT 
TACACTTTGACCTTCGATAACAAGTTCACCTTCAT CTGTAGTAGATAAT CTTGCGC CTGG 
TCTTTCAACGCCAACAGGTAATGTCGGATATTGATCTAAGATTTCTTGTGTAATTTGAAT 
ACTTGTAACTG CT ACCGTAGCTTCAGTTGGACCATATGTGTTGTAAAT CGTCGCACTTGG 
GAAACGGTTTACTAACGCTTTTGCTGCTCTGTGAGGTAGAATTTCACCACAGAAGAAGAA 
TTCGTTAAGACTACCATATTGTTCTTCATTAAGCGTTGGTAATAATAAACACATTTCCAT 
AAATGATGGTGTTGATACCCAAATGTTAATCGGTGTTGCTGTTAGCATTTCATTTAATAA 
TTTAGGTTTATTAATCATGTTTTTATCTACAAGATTTAATGTACCGCCTGATGCTAAACA 
TGGATAAATAGCCATTACAGATAAATCAAATGAAAATGGCGCTTGGTTAAGCCATTGTTG 
TTCATTTCCTGATTTATTAAGTTCTAACATCCACTCAGTAAATTGAACrAAACTTGCATA 
TTCAATTTGAACACCTTTAGGTTCCCCAGTAGAACCAGATGTAAAGATTGTGTATACTGT 
GTCGTTATCTTTAATCTGACTATCAAAAATTACTGGGTCTTGAGATGTTTTAATATCTTC 
TATTGTAAATACTTCGCCTTCTAAACTTTCAAATGATTCATCAGTCGTATTAAATACAAA 
CTCTGGTTGAACCTTGTTAATAATCATTTTAATACGGTCTTCAGGAATTGAAGTGTCTAC 
AGGTACATATCCAGATCCTGCTTTAATGGCACCAATCATCCCAACAATCATATATGGTGA 
CATGTGAC CGAATAAAATCATCGGTTTCTTACTACCTTGT AAT CGATGTGCTAATTTACT 
AGACTCATCCATTAACTGTTGATAAGTTAATTCATCAGTTGTGTGTCTAACAGCAATGCT 
TTGTGGATTTGCATCCGCAAACGCTTG CAGCTTGTTAATAATATCTGT CATATTAAGTCT 
CCCTCATTAGAACTCATTATAAATGAAGTTATTGTGTGTGTCGCCACTGCCATAAATTAA 
ATATAAAGTAATAAATATTGCGAAATACAATAGTGTTAATAAATATGGTTTGAATGCTTC 
AACATATTTATTAGGTGGCTGTTTACTTTTAGATTT CATATTGCACCT CTTAAAGTT CTT 
AGTAAAAACGCCTTTATAAAGACCGTTCAATATAAAATACGTTTTAAAATTTGTTTTTTA 
CAATTCATTATATCGATATTCATAATGAAATTCAATTTTAATTTTATAGATTCAACATAG 
TAATTGGTTGTCATCACTCAATTATTGTAAATGATACACTTTGTTGAGAACATCATTCAT 
TTTAAAGGTTATTTAAACAATAAACAATTACAGTCTATATAACAATTTTGTTATATACGT 
CAAAATCAAATAAACTCATCACATTAATATC 

CAGCGCAAATATATACATTCGCAAGTCAAGCATAACATATTTAACAATTGCTTTGCTTGT 
TTTACCAATGATTAAAAACCATACTTATTTTCAATTTACTGGAGTATGTGGTACCTGATT 
TGTCATAACCGCTTCTATATTATTAATACATAATTGAATCATATTGTCCCGTGTTGTTAC 
TGATGCGCTACCAATGTGTGGTGTAATCAGAACATTATCACGTCCCATTAATGGATGTGT 

ATG 



LOCUS 8 (D4) 



TGATCCAAATATTCACCAAGCTGTAGTTCAAGATGATAACCCTGATTTTGAATCTGGCGA 

AAT CACT CAAGAACTACAAAAAGGATACAAGCTTAAAGAT AGAGTATT AAGACCATCAAT 

GGTCAAAGTAAACCAATAACTTAAATTTGGCGAAAAGACATTGTTTAAAATTAAATTAAT 

TTAATGATTAAATGGAGGAATTTTATTATGAGTAAAATTATTGGTATAGACTTAGGTACA 

AGAAATTCATGTGTAACAGTATTAGAAGGCGATGAGCCAAAAGTAATTCAAAACCCTGAA 

GGTTCACGTACAACACCATCTGTTGTAGCTTT CAAAAATGGAGAAACTCAAGTTGGT GAA 

GTAGCAAAACGTGAAGCTATTACAAACCCAAACACTGTTCAATCTATTAAACGTCATATG 

GGTACTGATTATAAAGTAGATATTGAAGGTAAATCATACACACCACAAGAAATCTCAGCT 

ATGATTTTACAAAACTTAAAAAATACAGCTGAAAGCTATTTAGGTGAGAAAGTTGACAAA 

GCTGTAATTACAGTACCTGCATACTTTAACGATGCTGAACGTCAAGCAACTAAAGATGCT 

GGTAAAATTGCTGGTTTAGAAGTTGAGCGTAT CATTAATGAAC CAACAGCTGCAGCATTA 

GCATATGGTTTAGACAAAACTGATAAAGATGAAAAAGTTCTTGTTTTTGACTTAGGTGGC 

GGT ACATTTGACGTAT CT AT CCTAGAATT AGGTGACGGTGTATT CGAAGTACTATCAACA 

GCCGGTGAGAACAAACTTGGCGGTGATGATTTTGACCAAGTAATTATTGACTACCTAG 

GCAGAATTCAAAAAAGAAAATGGCGTAGACTTATCTCAAGATAAAATGGCATTAa^CGT 

TTGAAAGATGCTGCTGAAAAAGCTAAAAAAGACTTATCAGGTGTATCACAAACTC^ 

TCATTACCATTTATCT CAGCTGGTGAAAACGGTC CATTACACTTAGAAGTAAACTTAACT 
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CGTTCTAAATTTGAAGAATTATCAGATTCATTAATTAGAAGAACAATGGAACCTACACGC 
CAAGCAATGAAAGACGCTGGCTTA^CAAACTCAGATATCGATGAAGTTATCTTAGTTGGT 
GGATC 



LOCUS 9A (D22) 



GATCAGAATACGATTAAGCAAGGTGTTAACTT CACTGATG CCGACGAAGCGAAACGTAAT 

G CATAT ACAAATG CAGTGACGCAAGCTGAACAAATTTTAAATAAAG CACAAGGT CCAAAT 

ACTTCAAAAGACGGTGTCGAAACTGCGTTAGAAAATGTACAACGTGCTAAAAACGAATTG 

AACGGTAATCAAAATGTTGCGAACGCTAAGACAACTGCGAAAAATGCATTGAATAACCTA 

ACAT CAATT AAT AATGCACAAAAAGAAGC ATT G AAAT CACAAATTGAAGGT GCG ACAACA 

GTTGCAGGTGTAAATCAAGTGTCTACAACGGCATCTGAATTAAATACAGCAATGAGC^ 

TTACAAAATGGTATTAATGATGAAGCAGCTACAAAAGCAGCGCTTAATGGTACTCAAAAC 

CTTGAAAAAGCTAAACAACACGCAAATACAGCAATTGACGGTTTAAGCCATTTAACAAAT 

GmCAAAAAGAGGCATTAAAACAATTGGTACAACAATCGACTACTGTTGCAGAAGCAC^ 

GGTAATGAGCAAAAAGCAAACAATGTTGATGCAGCAATGGACAAATTACGTCAAAGT^ 

GCAGATAATGCGACAACAAAACAAAACCAAAATTATACTGATG 

GATGCGTACAATAATGCTGTCACAACTGCACAAGGTATTATTGATCAAACTACAAGTCCA 

ACTTTAGAT CCGACTGTTATCAATCAAGCTG CTGGACAAGT AAGCACAACTAAAAATGCA 

TTAAATGGTAATGAAAACCTAGAGGCAGCGAAACAACAAGCGTCAC^ 

TTAGATAACTTAAATAATGCGCAAAAACAAACAGTTACTGArCAAATTAATGGCGCGCAT 

ACTGTTGATGAAGCAAATCAAATTAAGCAAAATGCGCAAAACTTAAATACAGCGATGGGT 

AACTTGAAACAAGCGATAGCTGACAAAGATGCTACGAAAGCGACAGTTAACTTCACTGAT 

GCAGATCAAGCAAAACAACAAGCATATAACACTGCTGTTACAAATGCTGAAAATATCATT 

TCAAAAGCTAATGGCGGCAATGCAACACAAGCTGAAGTTGAACAAGC^ 

AATGCTGCAAAACAAGCATTAAATGGTAATGCCAACGTC 

ACAGCATTAATTAATAGCTCTAATGACCTTAACCAAGCACAAAAAGACGCATTAAAACAA 

CAAGTTCAAAATGCAACTACTGTAGCTGGTGTAAACAATGTTAAACAAA^ 

TTAAACAATGCTATGACACAATTAAAACAAGGCATTGCAGATAAAGAACAAACAAAAGCT 

GATGGTAACTTTGTCAATGCAGATCCTGATAAGCAAAATGCATATAATCAAGCAGTAGCG 

AAAGCTGAAGCATTAATTAGTGCTACGCCTGATGTTGTCGTTACACCTAGCGAAATTACT 

GCAGCGTTAAATAAAGTTACGCAAGCTAAAAATGATTTAAATGGTAATACAAACTTA 

ACGGCGAAACAAAATGTT CAACATGCTATTGATCAATTGCGAAACTTAAAC CAAGCGCAA 

CGTGATGAATACAGCAAACAAATCACGCAAGCAACACTTGTACCAAACGTCAATGCTATT 

CAACAAGCGGCGACAACGCTTAATGACGCGATGACACAATTGAAACAAGGTATTGCGAAT 

AAAGCACAAATTAAAGGTAGCGAGAACTATCACGATGCTGATACTG 

TATGATAATGCAGTAACAAAAGCAGAAGAATTGTTAAAACAAACAACAAATCC^ 

GATCCAAATACAATT CAACAAGCATTAACTAAAGTGAATGACACAAATCAAGCACTTAAC 

GGTAATCAAAAATTAGCTGATGCCAAACAAGATGCTAAGACAACACTTGGTACACTAGAT 

CATTTAAATGATGCT CAAAAACAAGCG CTAACAAC T CAAGTT GAACAAGCAC CAGATATT 

GCAACAGTTAATAATGTTAAGCAAAATGCTCAAAATCTGAATAATGCTATGACTAACTTA 

AACAATGCATTACAAGATAAAACTGAGACATTAAATAGCATTAACTTTACTGATGCAGAT 

CAAGCTAAGAAAGATGCTTATACTAATGCGGTTTCACATGCAGAAGGTATTTTATCTAAA 

GCAAATGGCAGCAATGCAAGTCAAACTGAAGTGGAACAAGCGATGCAACGTGTG^ 

GCGAAACAAGCATTGAATGGTAATGACAATGTACAACGTGCAAAAGATGCAGCGAAACAA 

GTGATTACAAATGCAAATGATTTAAATCAAGCAATGACACAATTGAAACAAGGTATTGCA 

GATAAAGACCAAACTAAAGCAAATGGTAACTTTGTCAATGCTGATACTGATAAGCAAAAT 

GCTTACAACAATGCGGTAGCACATGCTGAACAAATAATTAGTGGTACACCAAATGCAAAC 

GTGGATCCACAACAAGTGGCTCAAGCGTTACAACAAGTGAATCAAGCTAAGGGTGATTTA 

AACGGTAACCATAACTTACAAGTTGCTAAAGACAATGCAAATACAGCCATTGATCAGTTA 

CCAAACTTAAATCAACCACAAAAAACAGCATTAAAAGACCA 

GTTACAGGTGTTAATGCTATTAAGCAAAATGCTGATGCGTTAAATAATGCAATGGGTACA 
TTGAAACAACAAATTCAAGCGAACAGTCAAGTACCACAGTCAGTTGACTTTACACAAGCG 
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GATCAAGACAAACAACAAGCATATAAC^ 
GGCATACCAACACCTGTATTGACGCCTGATACAGTAACACA 

C AAGCG AAAGATG CAT T AAACGGTGATG AAAAAT TAG CACAAG C GAAAC AAGAAG CTTT A 

GCAAATCTTGATACGTTACGCGATTTAAATCAACCACAACGTGATGCATTACGTAACCAA 

ATCAATCAAGCACAAGCGTTAGCTACAGTTGAACAAACTAAACA 

AATACAGCAATGAGTAACTTGAAACAAGGTATTGCAAACAAAGATAC^^ 

GAGAACTATCATGATGCTGATGCCGATAAGCAAACAGCATATAa^TGC^GTGTCTCAA 

GCGGAAGGTATTATCAATCAAACGACAAATCCAACGCTTAACCCAGATGAAATAACACGT 

GCATTAACTCAAGTGACTGATGCTAAAAATGGCTTAAACGGTGAAGCTAAATTGGCAACT 

GAAAAGCAAAATGCTAAAGATGCCGTAAGTGGGATGACGCATTTAAACGATGCTCAAA^ 

C^GCATTAAAAGGTCAAATCGATCAATCGCCTGAAATTGCTACAGTGAACCAAGTTAAA 

CAAACAGCAACGAGCCTAGATCAAGCAATGGATCAATTATCACAAGCTATTAATGATAAA 

GCTCAAACATTAGCGGACGGTAATTACTTAAATGCAGATCCTGACAAACAAAATGCGTAT 

AAACAGGCAGTAGCAAAAGCTGAAGCATTATTGAATAAACAAAGTGGTA^ 

CAAGCACAAGTTGAAAGCATGACTAATGAAGTGAAC^ 

AATGACAATTTGGCAAATGCAAAACAACAAGCAAAACAACAATTGGCG 

TTAAATGATGCACAAAAACAATCATTTGAAAGTCAAATTACACAAGCGCCACTTGTTACA 

GATGTCACTACGATTAATCAAAAAGCACAAACGTTAGATC 



LOCUS 9B (12) 



GATCTTTTAGT TTATTTATAGTT CTTGAAAAGCGTGCTACAAATC CTTTAATCGATTTTA 
AATTATTTAAAAATAAAGCTTACACAGGTGCAACAGCTTC^AACr 

TTGGAGGAACATTAATAGTAGCCAACACATTTGTTCAAAGAGGTTTAGGATATTCTTCAT 
TGCAAGCAGGAAGTTTATCAATCACTTATTTAGTAATGGTACTAATTATGATTCGTGTTG 
GTGAAAAGTTACTTCAAACACTCGGATGCAAGAAACCAATGTT^ 

TTATTGTCGGAGAATGTCTCATTT^TTAACTTTCTTGCCAGAAATATTCTATGTCATTT 

GTTGTATTATAGGTTATTTATTCTTTGGTTTAGGACTAGGGATATATGCTACACCATCAA 

CAGATACAG CAATTGCAAATGCAC CGTTAGAAAAAGTAGGCGTTGCTGCAGGTAT CTATA 

AAATGGCTTCTGCATTAGGTGGAGCATTTGGCGTCGCATTGAGTGGTGCAGTATATGCAA 

TCGTAT CAAATATGACAAACATTTATACAGGTGCAATGATTGCATTATGGT TAAATGCAG 

GTATGGGAATATTAT CATTCGTT ATCATTTTGTTACTTGTG C CTAAACAAAACGACACT C 

AATTATGATAATTGAGAATTAAATTGAAATCATACAAGTCGCTACAATAT^ 

TATAAACCGATTCTTATGTGTCATTATTTTAAATGAACATAGGGATTGGTTTTTTATTAC 

TCTTTTACGCTACTTTATTTATAATTATTATAAATTGTCACAAATTCAATTTACCTTACA 

ATATATTTTGTGTTATTATATTCTGGAGCATAAATAAATTGTTCAACACATAGTTGTAAT 

GTGTTTCAATACTTTTTGGATAGATTGCGAAATTGTATTGAATCGTCATCGTTTTAAATT 

TTTAAATGAGAATGGAATGAGCATTACAATACACAAGCAATCAAAAGTAAATAC^ 

AACACAACAGAGACATAACAACAAGATAAGGAGTGA^ 

AAAATTCAAAAGTTTAGTATTCGTAAATATACAGTTGGTACATTTTCAACTGTCATTGCG 

ACATTGGTATTTTTAGGATTCAATACATCACAAGCACATGCTGCTGAAACAAATCAAC^ 

GCAAGCGTGGTTAAAC^GAAACAACAAAGTAATAATGAACAGACTGAGAATCGAGAATCT 

CAAGTACAAAATTCTCAAAATTCACAAAATGGTCAATCATTATCTGCTACTC^ 

GAGGAACCAAATATTAGTCAAGCTAATTTAGTAGATCAAAAAGTAGCGCAATC^ 

ACTAATGATGAACAACCAGCATCTCAAAATGTAAATACAAAGAAA 

GCGACAACACAAC C AGAT AAAGAACAAAGTAAG CAT AAACAAAACGAAAGTCAAT CTG CT 
AATAAAAATGGAAACGACAATAGAGCGGCTCATGTAGAAAATCATGAAGCAAATGTAGTA 
ACAGCTTCAGATTCATCTGATAATGGTAACGTACAACATGACCGAAATGAATTACAAGCG 
TTTTTTGATGCAAATTATCATGATTATCGCTTTATTGACCGTGAAAATGCAGATTCTGGC 
ACATTTAACTATGTAAAAGGCATTTTTGATAAGATTAATACGTTATTAGGCAGTAATGAT 
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GATCAAGAAAAACGTCAAGCGTATGATTCAAAAGTGACTAACGCTGAAAATATCATTAGT 
GGTACACCGAATGCGACATTAACAGTCAATGACGTA 

GCGGCTAAAACAGCATTAAATGGTGATAACAACTTACGTGTAGCGAAAGAGCATGCCAAC 

AATACAATTGACGGCTTAGCACAATTGAATAATGCACAAAAAGCAAAATTA^ 

GTTCAAAGTGCAACTACATTAGATGGTGTTCAAACTGTTAAAAATAGTTCTCAAACGTTG 

AATACAGCGATGAAAGGCTTAAGAGATAGTATTGCGAATGAAGCAACAATTAAAGCAGGT 

CAAAACTACACTGACGCAAGT C CAAATAATCGTAACGAGTACGACAGTGCAGTTACTGCA 

GCAAAAGCAATCATTAATCAAACATCGAACCCAACGATGGAA 

GTAACAT(^CAAGTGAC^CTAAAGAACAGGCATTAAATGGTGCGCGAAACTTAGCTCAA 
GCTAAGACAACTGCGAAAAACAACTTGAATAACTTAAC ATCAATTAACAATG CACAAAAA 
GATGCGTTAACGCGTAGCATTGATGGTGCAACAACAGTAGCTGGTGTAAATCAAGAAACT 
GCAAAAGCAACAGAATTAAATAACGCAATGCATAGTTTACAAAATGGTATCAAT 
ACACAAA.CAAAACAAACTCAGAAATACCT 

GAT CAAGCAGTAAATGC AGCGAAAGCAATTTTAACAAAAGCTAGTGGT CAAAATGTAGAC 
AAAGCAGCAGTTGAACAAGCATTG CAAAATGTGAACAGTACGAAGACGGCGT TGAACGGT 
GATGC GAAAT T AAATGAAGCT AAAG CAGCTGCGAAACAAACGT TAGGTACATTAACACAC 
ATTAATAATGCACAACGTACAGCGTTAGACAATGAAATTACACAAGCAACAAATGTTGAA 
GGTGTTAATACAGTTAAAGCCAAAGCGCAACAATTAGATGGTGCTATGGGTCAATTAGAA 
ACATCAATTCGTGATAAAGACACGACGTTACAAAGTCAAAATTAT 

GCTAAACGAACTGCTTATTCTC^GCAGTAAATGCAGCAGCAACTATTTTAAATAAAA(^ 
GCTGGCGGTAATAGACCTAAAGCAGATGTTGAAAGAGCAATGCAAGCTGTTACACAAG^ 
AATACTGCATTAAACGGTATTCAAAACTTAGATCGTGCGAAACAGGCTGCTAACACAGCG 
ATTACAAATGCTTCGGACTTAAATACAAAACAAAAAGAAGCATTAAAAGCACAAGTAACA 
AGTGCAGGACGTGTATCTGCAGCAAATGGTGTTGAACATACTGCGACTGAATTAAATACT 
GCGATGACAGCTTTAAAGCGTGCCATTGCTGATAAAGCTGAGACAAAAGCTAGTGGTAAC 
TATGTCAATGCTGATGCGl?UVTAAACGTCAAGCATATGATGAAAAAGTTACAGCTGCCGAA 
AATATCGTTAGTGGT ACAC CAACAC CAAC GTT AACAC CAGCAGATGT T ACAAATG CAG CA 

ACGCAAGTAACGAATGCTAAGACGCAGTTAAACGGTAATCATAATTTAGAAGTAGCGAAA 
C^AAATGCTAACACTGCAATTGATGGTTT^ 

CTTAAAGAACAAGTGGGTCAAGCGACGACGTTGCCAAATGTTCAAACTGTTCGTGATAAT 

GCACAAACATTAAACACTGCAATGAAAGGTCTACGAGATAGCATTGCGAATGAAGCAACG 
ATTAAAGCAGGTCAAAACTACACAGATGCAAGTCAAA^ 

GCAGT CACTGCAGCAAAAGCAATCATTGGTCAAACAACTAGT CCAT CAATGAATGCGCAA 
GAAATTAATCAAGCGAAAGACCAAGTGACAGCTAAACAACAAGCGTTAAACGGTCAAGAA 
AACTTAAGAACTGCGCAAACAAATGCGAAGCAACATTTGAACGGCTTAAGTGACTTAACT 
GACGCTCAAAAAGATGGAGTGAAACGTCAAATCGAAGGTGCAACGCATGTTAATGAAGTA 
A(^CAAGCAC7y^TAATGCGGATGCATTAAATACAGCTATGACGAACTTGAAAAATGGT 
ATTCAAGATCAGAATACGATTAAGCAAGGTGTTAACTTCACTGATGCCGACGAAG 



LOCUS 9D (Mil) 



TATCACAAGCTATTAATGATAAAGCTCAAACATTAGCGGACGGTAATTACTTAAATGCAG 
ATCCTGACAAACAAAATGCGTATAAACAGGCAGTAGCAAAAGCTGAAGCATTATTGAATA 
AACAAAGTGGTACTAATGAAGTACAAGCAa^GTTGAAAGCATCACTAATGAAGTGAACG 
CAG CG AAACAAGCAT T AAATGGTAATGACAATT TGGCAAATG CAAAACAAC AAG CAAAAC 
AACAATTGGCGAACTTAACACACTTAAATGATGCACAAA 

TT ACACAAGCGCCACTTGTTACAGATGT CACTACGATTAAT CAAAAAGCACAAACGTTAG 
ATCATGCGATGGAATTATTAAGAAATAGTGTTGCGGATAATCAAACGACATTAGCGTCTG 
AAGATTATCATGATGCAACTGCGCAAAGAawVATGACTATAACCAAGCTGTAACAGCTG 
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CTAATAATATAATTAATCAAACTACATCGCCTACGATGAATCCAGATGATGTTAATGGTG 
CAACGACACAAGTGAATAATACG^ 

CTAAACAACAAGCAAACAACAGACTTGATCAATTAGATCATTTGAATAATGCGCAAAAGC 
AACAGTTACAATCACAAATTACGCAATCATCTGATATTC 

AAACAGCAGAATCTTTAAATACTGCGATGGGTAACTTAATTAATGCGATTGCAGATCATC 
AAGCCGTTGAACAACGTGGTAACTTCATCAATGCTGATACTGATAAACAAACTGCTTATA 
ATACAGCGGTAAATGAAG CAGCAGCAATGATTAACAAACAAACTGGT CAAAATGCGAAC C 
AAACAGAAGTAGAACAAGCTATTACTAAAGTT CAAACAACAC TT CAAGCGTT AAATGGAG 
ACCATAATTTACAAGTTGCTAAAACAAATGCGACGCAAGCAATTGATGCTTTAACAAGCT 
TAAATGATCCTCAAAAAACAGCATTAAAAGACCAAGTTACAGCTGCA^ 

CAGTTCATCAAATTGAACAAAATGCGAATACGCTTAACCAAGCAATGCATGG^ 

AGAGCATTCAAGATAACGCAGCAACTAAAGCAAATAGCAAATATATCAACGAAGATCAAC 

CAGAG CAACAAAACT ATGAT CAAGCTGTT CAAG C CG CAAATAATATT ATCAATGAACAAA 

CTGCAACATTAGATAATAATGCGATTAATCAAGCAGCGACAACTGTGAATACAACGAAAG 

CAGCATTACATGGTGATGTGAAGTTACAAAATGATAAAGATCATGCTAAGCAAACGGTTA 

GTCAATTAGCACATCTAAACAATGCACAAAAACATATGGAAGATACGTTAATTGATAGTG 

AAACAACTAGAACAGC^GTTAAGC^GATTTGACTGAAGCACAAGCATTAGATCAACTTA 

TGGATGCATTACAACAAAGTATTGCTGACAAAGATGCAACACGTGCGAGCAGTGCATATG 

T CAATGCAGAACCGAATAAAAAACAAT CCTATGATGAAGCAGTTCAAAATG CTGAGTCTA 

TCATTGCAGGATTAAATAATCCAACTATC^TAAAGGTAATGTATCAAGTGCGACTCAAG 

CAGTAATATCATCTAAAAATGCATTAGATGGTGTTGAACGATTAGCTCAAGATAAGCAAA 

CTGCTGGAAATTCTCTAAATCATTTAGATCAATTAACACCAGCTCAACAACAAGCGCTAG 

AAAATCAAATTAATAATGCAACAACTCGTGATAAAGTGGCTGAAATCATTGCACAAGCGC 

AAGCATTAAATGAAGCGATGAAAGCATTAAAAGAAAGTATTAAGGATCAACCACAAACTG 

AAGCAAGTAGTAAATTTATTAACGAGGATCAAGCGCAAAAAGATGCTTATACGCAAGCAG 

TACAACACGCGAAAGATTTGATTAACAAAACAACTGATCCTACATTAGCTAAATCAATCA 

TTGATCAAGCGACACAGGCAGTGACAGATGCTAAAAACAATTTACATGGTGATCAAAAAC 

TAGCTCAAGATAAGCAACGTGCAACAGAAACGTTAAATAACTTGTCTAACTTGAATACAC 

CACAACGTCAAGCACTTGAAAATCAAATTAATAATGCAGCAACTCGTGGCGAAGTAGCAC 

AAAAATTAACTGAAGCACAAGCACTTAACCAAGCAATGGAAGCTTTACGTAATAGCATTC 

AAGATCAACAGCAAACGGAAGCGGGTAGCAAGTTTATCAATC 

ATGCTTACCAAGCAG CAGTTCAAAATGCAAAAGATTTAATTAAT CAAACTAACAAT CCAA 
CGCTTGATAAAGmCAAGTTGAACAATTGACACAAGCTGTTAACCAAGCTAAAGATAACC 
TACACGGTGAT CAAAAACTTGCAGACGATAAACAACATGCGGTTACTGATTTAAAT CAAT 
TAAATGGTTTGAATAATCCGCAACGTCAAGCACTTGAAAGCCAAATAAACAACGCAGCAA 
CTCGTGGCGAAGTAGCACAAAAATTAGCTGAAGCAAAAGCGCTTGATGAAGCAATGCAAG 
CATTACGTAATAGTATT CAAGATCAACAACAAACAGAAT CTGGTAGGAAGTTTATCAATG 

AAGATAAACCGCAAAAAGATGCTTACCAAGCAGCAGTTGAAAATGCAAAAGATTTAATTA 
ACCAAACAGGTAA.TCCAACACTCGACAAATCA 

CAACTGCAAAAGATAAT CTACAT GGTGATCAAAAACTTGCTCGTGAT CAACAACAAG CAG 

TAACAACTGTAAATGCATTGCCAAACTTAAATCATGCACAACAACAAGCATTAACTGAT 

CTATAAATGCAGCGCCTACAAGAACAGAGGTTGCACAACATGTTCAAACTGCTACTGAAC 

TTGATGACGCGATGGAAACATTGAAAAATAAAGTTGATCAAGTGAATACAGATAAGGCTC 

AACCAAATTACACTGAAGCGTCAACTGATAAAAAAGAAGCAGTAGATCAAGCGTTACAAG 

CTGCAGAAAGCATTACAGATCCAACTAATGGTTCAAATGCGAATAAAGACGCTGTAGACC 

AAGTATTAACTAAGCTTCAAGAAAAAGAAAATGAGTTAAATGGTAATGAGAGAGTCGCTG 

AAGCTAAAACACAAGCGAAACAAACTATTGACCAATTAACACATTTAAATGCTGATCAAA 

TTGCAACTGCTAAACAAAACATTGATC 



LOCUS 9E (M13) 



GATCGTGTATTAGCCTCACAT CCAGATGTTGCGACAATACGT CAAAACGTGACAGCAGCG 
AATGCCGCTAAATCAGCACTTGATCAAGCACGTAATGGCTTAACAGTCGATAAAGCGCCT 
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TTAGAAAATGCGAAAAATCAACTACAACA 

ATGACACAAGACTCTATAAATGCATACAATGCGAAGTTAACAGCTGCACGTAATAAGATT 
CAACAAATCAATCAAGTATTAGCAGGTTCACCGACTGTAGAACAAATTAAT^ 
TCTACAGCAAAT CAAGCTAAAT CTGATTTAGATCATGCACGTC AAGCTTT AACAC CAGAT 
AAAGCGCCGCTT CAAACTGCGAAAACGCAATTAGAACAAAGCATTAATCAAC CAACGGAT 
ACAACAGGTATGACGACCGCTTCGTTAAATGCGTACAACCAAAAATTACAAGCAGCGCGT ; 
CAAAAGT T AACTG AAATT AAT CAAGTGTTGAATGG C AACCCAACTGT C CAAAATAT C AAT 
GATAAAGTGACAGAGGCAAACCAAGCTAAGGATCAATTAAATACAGCACGTCAAGGTTTA 
ACATTAGATAGACAGCCAGCGTTAACAACATTACATGGTGCATCTAACTTAAACCAAGCA 
CAACAAAATAATTTCACGCAACAAATTAATGCTGCTCAAA^ 

ATTAAGTCTAACATTACGGCTTTAAATACTGCGATGACGAAATTAAAAGACAGTGTTGCG 
GATAATAATACAATTAAATCAGATCAAAATTACACTGACGCAACAC CAG CTAATAAACAA 
GCGTATGATAATGCAGTTAATGCGGCTAAAGGTGT CATTGGAGAAACGACTAATC CAACG 
ATGGATGTTAACACAGTGAACCAAAAAGCAGCATCTGTTAAAT CGACGAAAGATGCTT TA 
GATGGTCAACAAAACTTACAACGTGCGAAAACAGAAGCA^ 
AGTGATTTAAACCAAGCACAAAAGAATGCATTAAC^ 

GTGCAAGCAGTAAATGATATTAAACAAACGACTCAAAGCTTAAATACTGCTATGACAGGT 
TTAAAACGTGGCGTTGCTAATCATAACCAAGTCGTACAAAGTGATAATTATGTCAACGCA 
GATACTAATAAGAAAAATGATTACAACAATGCATACAACCATGCGAATGACATTATTAAT 
GGTAATGCACAACATCCAGTTATAACAC CAAGTGATGTTAACAATGCTTTAT CAAATGTC 
ACAAGTAAAGAACATGCATTGAATGGTGAAGCTAAGTTAAATGCTGCGAAACAAGAAGCG 
AATACTGCATTAGGTCATTTAAACAATTTAAATAATGCACAACGTCAAAACTTACAATCG 
CAAATTAATGGTGCGCATCAAATTGATGCAGTTAATACAATTAAGCAAAATGC^CAAAC 
TTGAATAGTGCAATGGGTAACTTAAGACAAGCTGTTGCAGATAAAGATCAAGTGAAACGT 
ACAGAAGATTATGCGGATGGAGATACAGCTAAACAAAATG CATATAACAGTG CAGTTT CA 
AGTGCCGAAACAATCATTAAT CAAACAACAAAT CCAACGATGTCTGTTGATGATGTTAAT 
CGTGCAACTTCAGCTGTTACTTCTAATAAAAATGCATTAAATGGTTATGAAAAATTAGCA 
CAATCTAAAACAGATGCTGCAAGAGCAATTGATGCATTACCACATTTAAATAATGCACAA 
AAAGCAGATGTTAAAT CTAAAATTAATGCTGCAT CAAATATTGCTGGCGTAAATACTGTT 
AAACAACAAGGTACAGATXTAAATACAGCGATGGGTAACTTGCAAGGTGCAATCAATGAT 
GAACAAACGACGC TTAATAGT C AAAACTATCAAGATGCGACACCTAGTAAGAAAACAGCA 
TAGACAAATGCGGTACAAGCTGCGAAAGATATTTTAAATAAATCAAATGGTCAAAATAAA 
ACGAAAGATCAAGTTACTGAAGCGATGAATCAAGTGAATTCTGCTAAAAATAACTTAGAT 
GGTACGCGTTTATTAGATC ~" 



LOCUS 10 (D9) 



GATCGTCGGCTAAAACTTGATGTGTTACATCTAAACCAAACACATTTATAGTAATCCCAC 
TTTCAAAAACACGCTTCGCTGCTTCAGCATCTACCCAAATATTGAATTCTGCTGTAGGCG 
TCCAATTTCCAAATGTACCACCACCCATCAAAGTAATAGATTCAATATGCTCAGCGATTC 
TTGGCTCACGAATCAATGCCGTTGCTACATTCGTAAGAGGACCTGTCGCTACAATTGTTA 
CAGGTGTAT CACTCGT CATCACTTTGTTTATAATCACAT CTGATGCTGGCATTGCAACTG 
CTTGACGTGATGGTGT CGACGGTAGTTTCGGACCAT CTAATCCAGATTCCC CATGTATTT 
GAGAAGCAAAGGCAG CTGGTTTAATT AACGG CCTAT C CGCAC CTTT CGCT ACTGCTAT AT 
CTTGGCGTCCCATAATATCCAATACGTTCAAGGCGTTTGTCGTATTCTTGTCAACTGATT 
GATTACCTGCGACTGTTGTTACAGCTAATATCTCTAGTGGACTGTCAATTGCCCCCGCTA 
AAATTAATGCTATTGCATCATCGTGTCCTGGATCACAATCCATAATAATCTTTCTTTTCA 
TTTATATATCCACCTTTCTTAAGTTGTTATCGATAGCTTATGTATATTTATTTATGTGGT 
GAATCATGTTTATTTTGAAAAATAGTTTTAACTTTCTCATATTTTTGGATACAAACACTA 
TTTATCTATTTTATGGCTTATAAATTTATCCGATATGCCTTATCAACCTACCTCGCTAAA 
AATAGGATGTCTACATATCTATACCGACTTTTGT CAACT CATTTT CACAACAATATAAAC 
AGCAATTTATATGATTGTTACATGATTCAAACAATTTTTATGAAAAATATTTTCATACAC 
AGAATATATATTGATATTAAATTTCTCAAAAGCTATATTGAGAATAATTAGGAGGGATGT 
TGATGAAATCTTTATTTGAAAAAGCACAGCAGTTCGGCAAGTCCTTTATGTTACCTATCG 



43 



WO 03/011899 PCT/GB02/03606 



CAATCTTACCAGCTGC^GGTCTATTGTTGGGTATCGGTGGTGC^TTAAGTAATC(^U^CA 
CCGTTAAAGCATACCCTATTTTAGATATTACCTTATTAGAAAATATTTTTACATTAATGT 
CAGCTGCAGGTAGTATTGTTTTCCAAAATTTACCGGTCATCTTTGCAATTGGTGTCGCAA 
TCGGATTATCTAGAAGCGATAAAGGTACTGCAGGTTTAGCTGCGCTGCTCGGTTTCTTAA 
TTATGAACGCAACT ATGAATGGCTTATTAACTATCACGGG CACATTGG CAAAAGAT C 



LOCUS 11 (D10) 



GATCGTCGGCTAAAACTTGATGTGTTACATCTAAACCAAACACATTTATAGTAATCCCAC 

TTTCAAAAACACGCTTCGCTGCTTCAGCATCTACCCAAATATTGAATTCTGCTGTAGGCG 

TCCAATTTCCAAATGTACCACCACCCATCAAAGTAATAGATTCAATATGCTCAGC 

TTGGCTCACGAATC^TGCCGTTGCTACATTCGTAAGAGGACCTGTCGCTAa^TTGTTA 

CAGGTGTATCACTCGTCATCACTTTGTTTATAATCACATCTGATGCTGGCATTGCAACTG 

CTTGACGTGATGGTGTCGACGGTAGTTTCGGACCATCTAATCCAGATTCCCCATGTATTT 

CAGAAGCAAAGGCAGCTGGTTTAATTAACGGCCTATCCGCACCTTTCGCTACTGCTATAT 

CTTGGCGTCCCATAATATCC^TACGTTCAAGGCGTTTGTCGTATTOTTGTCAACTGATT 

GATTACCTGCGACTGTTGTTACAGCTAATATCTCTAGTGGACTGTCAATTGCCCCCGCTA 

AAATTAATGCTATTGCATCATCGTGTCCTGGATCACAATCCATAATAATCTTTCTTTTCA 

TTTATATATCCACCTTTCTTAAGTTGTTATCGATAGCTTATGTATATTTATTTATGTGGT 

GAATCATGTTTATTTTGAAAAATAGTTTTAACTT^ 

TTTATCTATTTTATGGCTTATAAATTTATCCGATATGCCTTATCAACCTACCTCGCTAAA 
AATAGGATGTCTACATATCTATACCGACTTTTGTCAACTCATTTTCACAACAATATAAAC 
AGCAATTTATATGATTGTTACATGATT CAAACAATTTTTATGAAAAATATTTT CATACAC 
AGAATATATATTGATATTAAATTTCTCAAAAGCTATATTGAGAATAATTAGGAGGGATGT 
TGATGAAATCTTTATTTGAAAAAGCACAGCAGTT CGGCAAGT CCTTTATGTTACCTAT CG 
CAATCTTACCAGCTGCAGGTCTATTGTTGGGTATCGGTGGTGCATTAAGTAATCCAAACA 
CCGTTAAAGCATACCCTATTTTAGATATTACCTTATTACAAAATATTTTTACATTAATGT 
CAGCTGCAGGTAGTATTGTTTTCCAAAATTTACCGGTCATCTTTGCAATTGGTGTCGCAA 
TCGGATTATCTAGAAGCGATAAAGGTACTGCAGGTTTAGCTGCGCTGCTCGGTTTCTTAA 
TTATGAACGCAACTATGAATGGCTTATTAACTATCACGGGCACATTGGCAAAAGATC 



LOCUS 12 () 



ATACACAACGGCTGGTTTATGTTTAGCATCGATTGTTTTACTGTCATCGTAAAATGCAGC 
TAACATCGCT T CATCTT CATTGTCATGTAATGATTTGTGCAAATGAATT TTTTGCATCAT 
TAATTGATAATCTTTAGGAATAACTTTAACGACGACATCTTCAATGCGATCAAAATGTTT 
TAACACATGAATCGCTCTCGTACTATTCGTGTGTGACACATGTTCTTCCAGCATTTGCTT 
AATGAATGCTTTTTCTTCTTGGTGTTTAATCTTTGTAAACGAAAGCGTATCTAGTTGATT 
ATTTTCAACAAAAGCTTCTACATCAGACGGGATAACGTAAGCAATACCACCACTCATACC 
TTGAC CGAAGTTCTTACCTACAT CACCTAAATTAATGACATGTC C ACCAGTCATATACTC 
TAATCCATGGTCGCCGATACCTTCAACGACAACAT^ 

TCTTTCTCCTGCACTACCGTTAATAAATGCCTTACCACTTGTCGCACCATAGAATGAGAC 
GTTACGAGCAATAATTTCATTTTGTCGTTCT^ 

ACCAGATAATCCTTTAC CAACATAGTCATTCGCATCTCCAGTATGATGAAT CATTAAGCC 

TTTCGGTGCATATGCTGCAAGACTTTGACCAGCATGACCATTCGTATAAACATTAATTGT 

ATTTTCAGGAAGTCCTGCTTCTCCATATTGTTTCGAAATCTCACTACCTGTAATAACCCC 

TACATCACGTTGTTCATTATTTACTGTAAAGCTACCTGTATAGCGACGCCCTTCAGCAAT 

ATATGGCTTCGTTACTTCATATAAATTTGTTAAATCAAATCCATGCTCAAGATTATGATT 

TTGTTGAATTTCTTTTGTGTTTGGCCCATCGAAAGGACATAACAGTTTTTCAACATCAAT 

ACTAGCCGCTTTGCTATTCGCT TTTAATGTTGATGATCGTTGTAATAAATCAGTT CTTCC 

AACTAAGTCTTCTACACGTTTCAAACCTAAAGATGCrAAAATTTCriCTTAATTCT 

AATAAAATGCATAAAATTAACAACATGATGTGCTTTACCTCTATATAAAGCACGTAAATC 
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TTTGTTTTGAGTTGCAACTCCTACTGGACATGTATCTTTATGGCATACACGCATCATAAT 
ACAGCCCAACftCCACTAATGGTGCAGTTC 

TGCGTACGCTACATCTTTACCAGTTAATAACTTACCGTCTGTTTCTAACTTAACACGACT 
TCTTAAGTCATTTAGTTTTAATGTTTGATGTGTTTCTGCTAAACCAATCTCCCAAGGAAC 
ACCGGCATGCTGAATACTCGTTTTGGGTGAAGCCCCTGTACCACCATCGTAACCACTGAT 
GACAATTTTATCTGCAAATGCTTTTGCCACCCCAGATGCAATGGTACCAACACCTGTTTT 
CGAAACTAATTTTACCGCGATAT CTGCATCTTTATTCGCATTTTT CAAATCATGTATCAG 
TTGCGCTAAATCTTCTATTGAATAAATATCATGATGTGGCGGTGGTGAAATCAGACCGAT 
ACCTGGCGTTGACCCTCTTGTCTTCGCAATCCACGGATATACCTTAGTACCAGGTAATTG 
ACCACCTTCACCAGGCTTTGCACCTTGCGCAACTTTAATTTGAATTTCTTTGGCATGTTG 
TAAATAATCACTAGTTACACC^W\ACGCCCAGAAGCAACTTGTTTAATCGCACTTACTTT 
GTTGCHTCCATCAACTTGTACTTCATAACGT^ 

ACTCTTTCCACCTAATTGGTTCATGGCTTGTGCTAACGTTTCATGTGCTTCCGCTGAAAT 

CGATCCATAACTCATCGCCCCTGTATTAAAGCGTTTGACAATGTCACTTACCGGTTCAAC 

TTGGTCGATGTCAATCGGTGTACATGCTTTAAATTCAAGTAAATGTCTAATGTGATCTGT 

T C TATTTTTGTT CACCGCTTCAGAGT ATGCTTTAAATTGCGCATAGT CATTTTCTTTACA 

TGCGTGCTGCAATAAGAAAATAGATTCCGGATTAAAAGCATGATGTTGACCTTGTTGTCT 

CCAT TGGAATGTACTAC CTGATGCAAGATAATTATCATCACTTTGTTGACGTGCT TTATT 

TTCAGCATCAATTTGAT CAAT CGAAATACCAGATAACTTAGACTGTGT CCCAGTAAAATA 

ACGAT CAATCACATCATGAGACAAGCCAATCGCTTCAAATATTTGTGC CCCTTGATAACT 

TTGCACTGTCGAAATTCCCATCTTAGCCATTACTTTAATGACACCTTCTGACAATACATC 

CGTATATGTCTTAACATTATCGACAACGGTGCCTTGTAACCCTTCTGTCAATGTCAGTTG 

TTCAACTGTACGTTGCGCTAGGTATGGCACAATTGCATTCGCGCCATATGCGAGTAAACA 

AGCAACATGATGCACTTCTCGTGTCTCACCAGATTTAGCGACTAAACTTGTAGACATACG 

TAAATCTGCTTTAATAAGTAATTGATGCACATGACTTATTGCGAGTAACATCGGCATTGC 

AAAGCCATTGCTATCAACTAATCCACTATCATCTAACACTAGAATTTGAGCGCCTTGCTT 

TACAGCATTCACTGCTTCTCGGCCTAATGCTTOTAACGCATCTTCCAAATCCCCTTCATA 

TACCGTTGATAAATAAGTTAATTTAAAATGTTCCTGATCAATCGCTGCTAAGTGTGATTC 

ATTCAATACCGGCCTTTTCAATTGAATACGAT CTAAAAC CGTTTCGT CAGGTGCTAGTAA 

GTTAC CTT CGCCACCTAAATAAGAAAGTT CACTCGTTACGATTTTTTCACGATACGCAT C 

AATTGGTGGATTCGTAACTTGTGCAAACAGCTGTTTAAAGTAATTAAATAGTGATTCTGG 

TCGCTCGTTCAACACTGCAATTGGCGCATCATATCCCATTGCACCGATAGGATCCTTCTT 

ACCTTCTACAAGTTCCTGAATATACTTATGAATCTCTTCTTTCGTGTATGCAAACTGACG 

TTGTAATTTAAATAACGTCTCATCTTTCCATTGCGAATCTTGATATTGTATATTTTCAAA 

AT CAAAGTCAACTTTATGGTTAT CAATCCACGCTTTATATGGTAATT C TCCAGCAAT CGC 

ACCTTTTAAATCATTATTTTCAATGACTT^ 

TCCAGGATTCAATTGACCTTTAAAAGCAACATTACTTTCAGGTACGTCCACAACACCCAC 
TTCAGATGAAAAGACAATAAAGTTATCTTTAGTAATCGTATAACGACCTGGACGTAATCC 
ATTTCTATCTGTAAGCGCGCCAAGTTTGTCACCGTTACAGAACGAAATCATTGTAGGACC 
ATCCCACGGTTCCATTAAATAACTATAAAATTCATAAAACGCACGTACATTTGCATCATT 
CGCTTCATTATATAACCAAGGTTCAGGTATGAGTAACATCGCTGCCTTTTCTGGCTCCAT 
GGCT AACGATAAGAACTCTAGCG CATTAT CTACAAT GGCAGAGT CACTACCATC CTCATC 

GACAATTTGAAACACTTTATGTTGATCCTCGCCAAATAATGTTTCGATTAATTTATGTTG 
GCGTGCTCGCATCCAGTTTACATTACCTTTAATCGTGTTAATCTCACCATTATGCATTAA 
CATACGGTTAGGATGTGCC CTTTTC CAACTCGGGAATGTATTCGTACTAAAT CT CGAATG 
CACTAACCCTAGCT TTGATTGATATAAATCATC CGATAAATCTGTATATAGTTTTTTAAT 
TTGGTCTGATCGTAACCAACCTTTATATACAATTGTTTTGCGTGATAAGCTCGTAAAATA 
CAATTCTAAATCGCACTGAGTCGAATAGAACTCTAATTGTTTTCTCGCTAAAAACAAACG 
CTTTTCAACATCTTCAATGTCCCTAATATCAATAAACACTTGTTGAATGACTGGCATCGT 
ATCTGCTACATGTTTAGCAATGGCATCTTTATTAACTGGTACATTACGATAACCAAGAAT 
TGATAACCCTTCGCCTTCAAAATATTTTTTAAAAACTACTTCATGTTCAGAACCTAAAAT 
GCGTTCTTTGGAAAAAAATAACCCCACGGCATATTCACCTTCACCTGGGATATCAAAGTC 
CGTTACATGTTGTTTGAAAAATG CAAAAGGTATTTCAGT CATAATAC CTGCG CCATCACC 
AGTGATGCCATCTGCGCCGACCCCGCCCCT 
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LOCUS 13 (DIB) 



GAT C CATTGT T CGCAG CAG CTGATGTC ATTT CATACAT AACTTGTGAAATAC CATGAAAA 
GACGGATTCGTTATACTTTCACTTGCTCa\GGAATCATAAAAGCAAGTGCTGAAAATACT 
AAAATTAAAATTGGGTGTATGAGAAAGACTAAGACAATACATTTCAT TT CACGGGCGCCA 
ATTGGCATATTTAAATATTCTGGTGTTTTACC^ 

AGTAAGACAAATATCAATAAATT CATGAGTCCTACG CCT TCGCCACCAAATACAACATTT 
AGCATCATTAATACCATTGGTCCTAATCCACCTATAGGCGTTAAGCTATCATGCATGTTA 
TTAACAGAACCCGTTGTAAATGCCGTCGTAATAACTGTAAATAGTGCTGACAAACCTGCT 
CCAAACCGTACCTCTTTACCTTCCATATTCGGTCCATAAATGCCTAAATTCGCTAGTATT 
GGATTACCACGATACTCACTCCACATAGTTAATGTAAGAATTGCTATAAAAATGAAAAAC 
ATTGCGACAAATAATAT CAACGCATGACGATGTAC TCGTT TACCATGT CTACTTAACATG 

CGACCAAATAAG^CAACATTGACATAGGAAGTAACATCATACTGCCCATTTCTATAAAA 
TTGCT C CAAATATTTGGATTTT CAAAAGGTGTTGCAGAATTT C C TGCTAAAAAT C CTC CA 

CCATTCGTACCAAGATGTTTTATTGATTCAAGTGATGCAATAGGTCCAAATGCAATATGT 

TGAATATGTCCGCTTAAAGTCCGAATCATTAAATTAGCATGCAACGTTTGTGGTACACCT" 

TGAGTC^TCAATAAAATACTAATTAAACATGATAATGGTAAAAGTACTCGGACAATAAAC 

CG^CAATATCTTGATAAAAATTACCAATGATATTAGTTAATCCAGTTAAACGTCTCAAC 

ATCGCTATACAAACGGCGTAACCTGATGCACTAGATGTAAACATTAAATATGTCATTACA 

ATCATTTGCGTTAAATATGTCACATCTGATTCACCGTTATAGTGTTGTAAATTACTATTT" 

gttaaaaaagatattgctgtattaaacgctaaatctatcgattggtttaaattatgattt" 

ggatttaaaaaaagccattgctgaactattagcaatacaaatgttataaaccccataaat 

ccattaaatgccagaaaatgtttgacatatgttttagctgacatgtgttctaaatctgtg 

ccgataattttaaaacacatattttcaaatctagtaaatattaaatctactcttgacgaF 

tg caccaatgctacgcgatatagatatccactaaaaacatacgtaat cataaccat catt 

gttagaaacaaaattatttccatgataaccctcacttaatatatttctaaaatttttcac 

tacgaattaaggcataaaataaatacaaaactaatgcaataactaccagtaataaaacga 

tgagcattgccataacctccttacaacacaacaacatcgtaacaacttgtttatgagaga 

aatattaattttcaaacttagttattaagaaatcattaagatgtgtatgcagaaataaat 

tttatagcatttaattgtgaagaatattatgatattgctatcgaggtgaaggttatgtca 

aacactgaatcgctaaacataggaaaaaagcgtggatc 



LOCUS 14 (D21) 



GAT(^CTGCATCTCCATCATTAA(^CCGTCATTTTGATTCT(^CGATGAATGGTACrAC 
GAATTCGT CAGTTAAGCCCT CATTATAGCTTGCTTCTACACCTTCTTTGGCAGTTGCATA 
AGTTGGGGCATGAAAATgACGAATAGGATTGTAAGCTTT^ 

GTCACGATCCATTGCATAATAACGACCAGACACAGATGCAAATTGACCAATGCCTAATTC 
ATTGAATTTAGCTTCAGTCTCTTCGATGTATTTCAAAGCGGATTTTTGATCTACGTCACG 
GCC^TCTAAAAATGCGTGTACGTAAACTTTTTCAACACCTTGTTTTTTAGCAAGTTCTAA 
CAAAGCAAATAAATGTTTGTAATGACTGTGTACACCACCGTCA^ 

GTGTAACGCTGAATCATGTGAATTCACGTGTGCAATTGCATTATTTAAAACATCATTTTC 
AAAGAAATCACCGTCTTCAATTGATTTATTGATTCGAGTTAAACTTTGATAAACGATACG 
TCCTGCACCGATATTCATATGACCAACTTCTGAGTTACCCATTTGTCCTTCAGGTAGTCC 
AACATCTAAGCCACTCGCTTCGATTTGAGTCGTTGGATATTTGTTGTAATAACGATCAAA 
ATTAGGCTTGTTTGCTAATTTTACCGCATTACCATGTTCGCTTTCGCGGTTCGCAAAACC 
ATCTAAAATAATTAACGCAGTTGGTTTCTTAGCCATGATTATTTTGCACCTTCTAACAAT 
TGTACGAAATCTTC^CTTTAAGTGATGCGCCACCrACTAATGCCCCATCAATATCAGTT 
TGTGCCATGTATTCTTTAATGTTGTTAGGTTTAACACTACCACCATATTGAATACGAGTT 
GCTTCTGATACTTCTTTGCTTGATAAGTCAG<^TAGTTTGACGTACAAATGCAC^CATT 
TC^TTTGCATCTTCAGATGTTGATGATTTACCAGTTCCGATTGCCCAGATTGGTTCATAA 
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GCAATTACAACTGATTTAAGTTGATCTTCAGATAAACCTGCAACAGCTTTCTTAACTTGC 

TCACCTACAACATCGTTAGCTTTACCACTTTCACGCTCTTCGTCTGTTTCACCAACACAT 

ATAATTGGAGTCATTCCATGTTTGAAAATAGCGTGCGCTTTTTTGTTAATTTCTTCATCT 

GTTTCGTGGAATAATTCACGACGTTCAGAATGACCGATAACAACGTATTTAACGCCTAAA 

TCTGCTAATGCAACTGGAGACGTTTCACCTGTGAACGCACCATTATCTTCGAAATACGTA 

TTTTGAGCACCGATTTCTAAACCTTGTGCTTTTCCTTCTTTAACTGCAGTAGTTAATGCA 

TCTAATTGAATTGCTGGTGCACAAATTACTGATTCTACTTCTTTTGAATCTGGTAGTGTT 

GGTAATGTATTGACGAAGTCTTTTGCTTCTTGTACTGTTTTGTTCATTTTCCAGTTACCA 

GCTATAATTGGTGTTCTCATTAAAGACACTCCTTGTTTTGTAAATATTTTTGAAAAGTGA 

TGAAACACGATGTGATCTTGTGACTGTTTTCCCGTAACAATGTTAAAOWVCATGCCACA 

TCACTTTAAACTATCACTTTATTATTTATTATTGATTGCTTTGATACCAGGCAATTCTTT" 

ACCTTCTAGGTACTCTAATGACGCGCCGCCACCAGTTGAAATATGAGTGAAGTCATTTTC 

AAAACCTAAAGAGATTGCTGCTGCAGCTGAATCACCGCCACCGATAATCGTAATTGCATC 

TTTAAGGTTTG CAATTG CTTTACATACAC CAATTGTACCTTGTGCAAAGTTACTGAACTC 

GAATACACCCATAGGTCCATTCCATACAACAGTGTGCGCACCTTCTAATTCATCTGCAAA 

TAATTTTACAGTGTTTGGTCCAATATCCATACCTTCTTGGTCTGCTGGAATTGAATCAGA 

TGGTACTACAGTGATTTTGGCATCATTAGAAAATTCTTTAGCAACTTTAGTGTCTACTGG 

TAATACAATTTTATC^CCATGTTTTTCTAATAAATCTTTTGCGAAGTCGATTTTATCTTC 

TTCTAATAATGAAATAC CAATTT CTTTACCTTGCGCTTTTAAGAAAGTATAAGCCATACC" 

TC CGC CGATGATAATTTT ATCAGCTATGTTAACTAAGTTTTTGATGACATTAATTTTGT C 

AGATACTTTTGCTCCACCTAAAATAGCAACAACTGGTTTATGTGGATCGTTAACTACGCC 

GCCAATAAACTTAATTTCTTTATCCATTAAGAATCCAGCTGCAGTTTCTAAATGTGTAGA^ 

AATACCAACATTAGATGCATGCT CACGATGCGCAGTACCAAAAGCAT CATTTACAAACAC 

ATCACCTAAAGAXGCCCAGTATTTACCTAATTCTGGATC 



LOCUS 15 (II) 



GATCCTGAAACGTAATTAATTGAAACTGTAGAACCTTCAGTCACCTTGTTGTCTTTTCTA 

ATCACTACTACTGGTAAATTTAAAATATTAGCAACCGCATTTGCCAATGAAATACCTTTT 

GTCGCAATGGTAACAACAGCATCTAATTTTTCTTCCATGTAAATACTGGCAATTAACTTA 

CCAACTTTGTTTAGTAGCGATGGATTACCTACCAAATCTGATAAAAATAAATATCCGCCA 

GGTAACAAACGTTCTTTCTCTTCTAATAGAGTAATGACCTCATTAACAACTTCAGTCGCC 

TCTTCTTTACTCATCATTGGTTTATACGTAACACCACCACTTGCGCCAGCAGTAGTAATT 

ACTGTACCTAACTTTTCTTTTTGGAATGTATTTTTTATAATTTGGACATCTTCACTTATT 

GAAGACTTCGCCTGTTTAAATTTTTTCACAAAAAAAGTTAATGGAATCAATTTATTCGGA 

TGGTTCATCAAATATTGCGTCATAAAAACAATTCTCTCGCTTCGTTTATATCTCATCTTT 

TCAACCCTTCTATCCTAATAGTCTAACTAAGTACACTTCATTACAACAACCGTTAACTGC 

ATTATAAATATTTTTTGCTTGGCTTTCTTTTCGTGC TAGC CCATACACAGTAGGTCCGCT 

TCCACTCATTAACGCACCATCTGC^CCACTTTTCAACATATTATTTTTTAATTTATCGAT 

TTGTGGGTGTTTTGAAACAGAAATTGGCTCTAATCGATTAGACAAACTTTGACATAATTG 

TTGATAATCTCGATTTTCTAAGGCCTCATAACACATTTTCGTATGTACGTCGTAACGCTT ~ 

ATCTAAATTAATCAACTTAAATATATCTGGTGATGATATGCCTAAGTTTGGTTTAGCAAG 

AATCACCCAAGCTGAAGGTGGTTTATTTAAAAACTCGATTTTCTCTCCTCTTCCAGTACA 

TAGTGCAGTTTTATTATAAATACAAAACGGAATAT CTGTCCCGATTTTACTGCCTAGTAG 

AGCCAATTCTTCCAAACTCGCCCCTATATCAAAAAGTCGATTCAATCCTCTTAACGTTGC 

TGCTGCATCAGCCGAACCTCCAGCTAAGCCAGCAGAAACAGGTATTTCTTTATCGATAGA 

AATTGTTACACCTTGCTTTAGTTGATATTGCTCAATAAATAGTTGCGCTGCACGATATGC 

GAGATTTTTATGATTAGAAGGCACATAATTATGTTCAATCTCAAC^ACTATCTTTCGATC 
TTTTCTTTTATGAAAAGTTAAACGATC 



LOCUS 17 (13) 



GATCGACAACACT CTAAATATATAGAAAATA GGTATTAATTTAACTATAAAT CTAAATAA 



47 



WO 03/011899 



PCT/GB02/03606 



TAATGCAAAGATGATTAAAATAACGATAGCTAAAGCAATACCAATAATAA?UVTCTTTGGT 

CGCT AGCTCACCT ATCAT CCCCATATAGAAAATG ATAACCTCG ACACCTT CACGC AACAC 
AGATATTAAACCAATCGTCGCTAACAATACCAAATTACCATTACTAATCGCATTAGCATA 
CATATTTTTAATCATGTCATTCCAACGTTTTGCATTTGAACGTTTGTGCATCCAAACACC 
AACGATAAACATTAATATGACCGCAACGATACCTAATCCCGCTTCCATACTTTCACGAAG 
AATGCCACT ATT CC CT AAAGT T T CT AC AAACGT AATTG CT AAG AT AAT ACT C AGT ACAAG 
TCCGGCAATTGCACCACCT^TCACACTTGCAGT^ 

CATGGTAGTCAATGTCATTACAATT AACAACACTTCTAGC CCTTCACGTAAAAAGAT AAT 
CATCACATCGACGAAGCTATAACTATGGCCAACAACCT 

TACTAAACCATCTTTCACATGTGCTTTATTATGTTCGTCTAATACACTTTGATAATATGG 

TATTTTATCTTCAATTTTTOTATAC^WVGCACCGTCTTTAGTTTGAATTTGACCTTCAAC 

ATACGGCCAAGTTTCTATAAAATGTGTAAGCGCAGCATCAGCATCCGACAA^ 

GT CGATAGCTTTAATCG CCTT CTCTAACGCATCATTTAATTGTGATACATGGTATTGAT C 

ATTTGCAGACGTATTACTTTTTTTATCGAC^TGATC^TATTTGATTTAAAAGTTGTCC^ 

AGCATGTGACACTTTTG C CGTATCTAATGGTGACTTATGAATTGCAATTCTAAGTTGTAA 

TAATGCGACTTCAATTTGTCCATATTGATTTGCGTCATAATTGCGAATCACTGTTTCATT 

ACTTGTCCAAATCTGATTCAAACTATTGTTCAAAGATTCTAATTCCGCTTTATTTTTATC 

TTTAATCGCTTTTGTCAT CGCAGCAT CTTT AGCATCGACTTGCTGTTGCAATAGTTTAAT 

TTTAGAACCCGCATCTTTACTAGCCAATTTCTCTTCATAAGCAATTAATGACTTCGTTAA 

TTG CGAAAGTGT ATCTTTTTGATT AT CATTCGCTTTTGCATCT T CAAGCTTT CTCACATC 

TGATTTGACAGCATTACTTTCACTATTATCTTCAAGCGATAATTTCTTAACTGCACTTAC 

CACTTGCTGAATTGCTTTCTGCTTATTGTCATTCGATATCGAATTATTAGAAAGTGCAGA 

TTT CGCATC CGTTATCACACTAT ATACATCACTAATACTTTGTTGTTCTGCTGCCTGACT 

TTTCAGTAACCCAAAGCTACACACCATAGCAGCAGT^ 

OVAATAATGTTTCACC^GGTATCCTCCCTTACTAACACCTGGTAATACTAAAAATGAAG 
CAGAACCTCTATGTGTAATATATTCATTTAATTTATCATTACTACCTAAATTATTTTGTA 
TATCGATAAATTGTTTTGTCGCTTTTTGAAAAGCAATAAAAAGTAAGCCTGTTTCGAAGT 
TACCTGTGCGGTCATCCGTACCATCCACATAAT TAAAGGCT CTACGTAAAATTGACGTAT 
TTGCT T CTTTCG CTAGC CTCGTATGGGCATCTTTATCAATAATATACTCGCCATGACTAT 
CTTTCGCTTTTAAGTCAATTTCATCAAACTCTTTCCCACCTGTTAACGGTGCACCACTAT 
GTCGTTTCCGACCAAATGTAGCCTCTTGTTCTTCCAGCGCAGTACGATC ' 



LOCUS 18 (15) 



GAT CGTTTAAATGTTCAATATATT CCGCTGCACTTTGCGCTGCAATACTAC CATCGCCAG 

TAGCAGTGACAATTTGGCGTAAACCTTTGTCGCGAACATCTCCTGCTGCAAAAATACCTG 

GTACTGATGTTGTCATATCATCTTTTGTTACAATATAACCAACATCAT^ 

AGTCTTTAAATGGCGCTGTTAATGGTTTCATACC^TATAGATGAATACACCATCAGCCT 

CGTGTGTTTCTTCTGAACCATCTTTTGTAGACGTTAATGTCACAGAACCCACTTTGCCGT 

CTTTTTCATTAATTGATTTCAAAGTATGACTCCAAATAAAGTCGATTTTATCATTTTTGA 

ATGCTCTATCTTGTAAAATACGCTGTGCACGTAACTCATCACGACGGTGAACGATTGTTA 

. CTTTGTCAGCAAATTTAGTTAAGAATGTT CC CT CTTCTACTGCTGAAT CACCAC CACCGA 
TAACGAATAGGCGTTTATTTTTAAAGAATGCACCATCACATACTGCACAATAACTTACAC 
CGCGTCC^CCAAGTTCTTGTTCACCCGGAACACCAATTTTCTTGTATTCTGCACCTGTAG 
CAATAATAACCGCTTTCGCTGTTAATTCTTTATTACCAAAGTTAATCACTTTATATTCGC 
CTTTAT CTT CTAC AGATTTAATAT CT CCATATTGATAAACTGCACCAAACTTTTTAG CGT 
GTTCAAACATTTTTGTAGATAAATCTGGACCTGTAATCATTTCGAAACCAGGGAAGTTCT 
CTACTTCTTCTGTATTAGC(^TTTGACCGCCTGGAATACCTCTTTCAATCATAACTGTTT 
TTAAATTAGCACGTGATGCGTATACTGCAGCAGTCATACCAGCTGGACCTGCACCGATAA 

TTGCTATAT CAAAATCT ATTTCAGTCATTTTATTAACGCCT C CT CATTATTAATCATTAT 
GCGCmTTATATAATAAATCTAACTTTTCATAAATCTATATGCTCAAGAGAAATTO^TCA 
TTTTGTTCAGTTTATATTGTGTTATGCCTAACCATGTTGTAATTTGCTTCTTTGTAACGT 
TTCGAGGTTGATTTTTAAAATACAAATAAATAAACGCACCGATATATGGCTCAACATCAG 
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TTAAATCTACTTTTTCAGCAATTATGAGTTCACCTTGATTAATCCATGCAACCATTACAT 
CATTTTCACTT ACAAATAATT CATTATGGTAAAGCGTT AATAAGC CG CGATGAATGAAGT 
CTAATTTATTGAGCGTTAAACCTTGAACTAAATACGTTAAATACAATTTCTCATAATTAT 
TTAGATTTTC CAAAAC CTGCCAAATACTTTCCGTCAT CACAATTT CTTTACCATTTAATT 
GATC " ~~ 



LOCUS 19 (18) 



GATCGTT GATTTGATTAGTGATGGTTGAACAAATTAAAAATAAACTACTTACTGCAAATA 
CTACGCCCATAACGATAAACGTAGTAGCTGGTGTAGTATAACTTGTAATGGCAGCGCCAC 
TAAGACTGCCAATAATTTGACCAACAACTAACATACTGTTCGTCGTTCCAACAAATGTGC 
CTTTAAGTTGTTGATGACACGCATTCACGACAACAAACATGACACTTTGAATCAATGCAC 
TATATGTTAAT CCTTGAAGTATT CTTGCAGCCATTAAAAACT CTATATT CGTCGCTAAAC 
CTTGCAGTATCGCACTACAACCACATGCAATCGTGGCAAATATATATACTGATTTAACAT 
ATGATTTAT CATTAAAGCGT CCC CATAAAGGCGCGCTT AATATCGAAGC CGTCCAAAATG 
CGGACTGTAAAAATCCAATCACACTACGGTCATCTATCGCTGTATGATTCACTGATGAAG" 
C^GTGGTGATAATGCAGTTAGCATGCCATACATAGCAAAGTTTGCTAAAACGCa\ACGA 
TAAT AAATCGACATGTTTGTTGTGTGCATAATAGACATTGAAATGAACGGCGAATACCTT 
' TATTAATATTTGGTGTTTGTGATTTTGGCATATGTGTCGTTTCAATCAATTTTAATGCAC 
CGAAAAT ACAG ACAAT AAAAGT AATAACGG C AAT ACT CAT CAGT AACG CA CT AAAAC CT A~ 
ATATCGAAGCTGTAACACCGCCAArrAATGGCCCCACAAGAGACCCTGCGCTGACrGAAC 
TTTGCAGTCTTCCTAATACCTTTCCACGATCTTCAGCTGGCGCCTCTGCACTCGCAAACG" 
CACTTGATGCATCAACAACACCACCAAATAGTCCCTGCAATAACCTC^ 
GTAATGGTGTCGTAGACAATGCCATTAAAAATAAGCATACCGCCAAACCAAGTAACGCTC 
TTAACACCATCCATTTTCGGCTGATCTTATCACCTAGCTTCCCCCATATCGGCGAAGCTA 
TCATCGT CGTTACAGCTGGAGCAGCAATCGCTATAC CACT CCACAACTGTATTTCTACGA 
CTGATAGATTTTGTAGTGATGCCATATAAATTGGCAATAATGGCACAAGTACTGTCAGTC 
CAGCAATCGCTATAAACTGACTGAGCCATAAAATGCGAAAGTTACTGCGCCATATAGACT 
GATTAATCATATGTCACCATTGGATTTGGTACGGTAGTTAAACCTGAAGGGATACTACC^ 
CGACCACTATCACGTTGATATAGCAATGGTAATAAAATTTGTTTGAATGGCCACGTCTGT 
TTATCAAATAAAATGTGTCTGACAGCTAGCTGATCAGTTGTAACCCAGGAAATAGTTGCC 
ACTTC^TTTTTTAAAATTTGTTTTAACTACGACATAAGTTCATGCTCACTTAC^CCAAAT 
AAATCTTGAATTGCATCAATAATGGCATATAGATTTACCGATACAGCTAATGTTTGAAAA 
TAAGCAAAGAATGTTTCCAAATCCT CATTAATTAGCGTATTAGGTGTATCTT CTCTGACG 
ACATACTTCGGCAATGAAAGCTGATGTGCTGTTAGCCATGGTTTATAAATTCTGACAGTA 
TCATGATCACGTAAC^CGCATTTTTGTACACGTCCATCT 

TGACCATGCAACTCTGGTAATGCGCCGTATTGCATAAATGATAGTGTTACCTTTAAAAAG 
ACTTGCGCGATATCTTCAAATAACGTCATGACATCATTTTTAGAAATATTAT CTTTT CCA 
CAAATCATTTGATATAAAGTGCGATCATTTGCCGCGAGTGCTGCCATT'GACACTAGCTGT 
TGCGTATCATTTTTGGCTAGCACTTCGGGATACTTTCTTAGCTGAACAGTTAGATGACCT 
AATTGAT CTTTGAAAATATCATTAT CTTGACCCATATArGAC CACCAAGCTGTTTCAT CA 

caaaccatgacatacttagctagtgcttcatctttttctataagctgacgtaataattg"t" 

TCTGCTTGTTCTCCGTTTTTCATGTAACGCGTAGGCGTTAGCCTTAATGCGCCTAATGAC 
TGCATTGCAAATGGTACTTTGACATGGTTATACGGTGCGCCAATATCAATTAATGAACGC" 
ATACTTGAAGACGAC^GATAATCTCCAAATTTTAACGGTAATAGTACAACCAACTTTTCA 
CTAATCTCTTTCGCAAAGACGTTCGGCAGAATATGCTGATATTGCCAAGGATGTACCGGA 
AATAGTACATAGTCATCTATTGATAACCCTTGATCATTTAACATGTCTGTCGCTTGTTCT 
. TTTATAGGTACTGTCAAATTTTCTAATTCATCGATATTTGCAGTATCGCCATGAATCATA 
TGTGTCTTTTTAACTGCTGCAACCATTAAAGGAAATGATTGATTTAATTCAGCTTGATAC 
ACTTGATAATCCGOTTCTCTTAATCCTCTTTTTTCTTTAGCTAATGGATGAAATGGACGA 
t CTTTTAAACTTG CAAACTGCTCTGACATCACAAAAGGATGTGACGCTAAATCTAATTCT 
GATAATTGTTTAGC^GCTGTGTGGC^GC^GTAGTCAGTCCTTCTTCAACGCGAGCCACT 
T CC CATTCATGACTTAGATCACAATTCATATTAGCAATTGTTTGCCAAAATT CAGCTGCC 
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GTTAAAGGTTGCTTAGACACCCT TCCCTCTATCGT AATTGGTTGTGAACTTT CGTAACGA 

AACATATTTAAAGCACTAAAATAAACAGGTATCTTTATTTGTTGTGTTTCACGTTCGTAT 

ATCAAAAGCGTTTGTCCGTTTTCTTTAGTAATCTCACTATTCGATACAATTCCGGCTATA 

TCTTCAAATAATAATGCATCAACTAAATCTCTTAATATTATCGCTTGTGCTGTATTGACT 

GCTGTATGATTCTGCAATGTTCAGACACCTCGCATTCTTAATATAGGTTCAATGTTGTCC 

CAATATTTTGTTGTTGTGCCTGTTGATAAATAAAATAAGCACTTGAAATATCTTCGATAG 
CCATACCCATCGGATTAAGTAATATGATC 



LOCUS 20 (J7/M10) 



GATCGCTTACAAAACATAACAAGCTTTAAAGATATTGCCAAAATTCTTTATTCAACGAGA 

GCAGGCGTTGCTTATATGGCTACAGGTGGTATGGCTGGCGCTTTACGTGCCACATTAGAT 

TATGTCACTGAGCGTAAGCAATTCGGCAAACCAATTAGTAAATATCAGTTAATACAAGAA 

A^GCTAGCAATGATGCAAGGTAATTTAGCTCAAGCAATGGCAACATGTGCTCAATTAGCT 

AATATGCAAGCACATGGTGAATATGACGAGGTTGCAACTTCAACGGCGAAGATGATGAAT 

GCCTTACGTTTGCGTGAGACAGTAGCTATGGGCCGCGGTATTACAGGTGGTAATGGCATA 

CTAGCTGACGATTATGATATTGCACGTTTCTTCTCTGATGCAGAAGCGATTTACACGTAC 

GAAGGTACACATGAAATTAATGCCTTAGTAATTGGACGCGCTTTGACTGGAGATTCTGCT 

TTCGTATAAATAGCAAATAATTATATGAGATGCATTAATTTCACTAAAAAAGACTTATTT 

TAAGCATAAAGCTTTTTCCTTAAATAAGAGGCTAAGATGACTGTCAAAGATACTTAATTA 

ATTTTATAAAATAGCAACGTTATTCCAATTATCTTAATGGTTATCTTATCCTCAACTAAA 

TTGGAGGAATCACTATGACAATTAATAAAGTAACCGTTCTTGGCGCAGGCACAATGGG 

CT CAACTGGCAGCACTTTTTGTGAATGCTGGACT TAAAGTAAAACT ATTAGATATTGTAG 

TGGACAAAAACGATCCAAATCTCATTGCGAAAAAATCTTACGATAAAATTACAGATAAGA 

AACGGC CGCT ACTAT T CGACTT AAATCTAGCG AGT CAT TTAACATATGGTAATTTTGATG 

ATGACTTGGTAAATGATGATGCTGATTTATATATCGAAGCAGTCAAAGAAGATATTGAAA 

TTAAGCATGCTGTTTGGCAACAAGTTCTACAACATGCT AAAGAAGATG CTTT ATT CGCTA 

CAAATACATCAGGTATTCCAATTAATGCGATTGCTCAAGCATTTA^ 

AACGATTCTTTGGTCTACATTTCTTTAACCCACCACGTATTATGAAATTAGTGGAGTTAA 

TACCTACGTCACACACGAAGGAATCTATTATATTAGATGTAAAAAATTTCGCGCAAAATG 

TGTTAGGTAAAGGTGT CATTGTCGTCAATGATGTGC CTGGCTTTGTCGCAAATAGAGTCG 

GCACGG&AACAATGAATGATATTATGTATCGCGCCGAGCAACA 

ArGTGGATGCTTTAACTGGGCAAGCGATTGGTCGTCCTAAAACAGGTACATATGCGCTAT 
CTGACCTAGTCGGTTTAGATATTGCAGTGTCTGTA^TTAAAGGC^TGCAACAAGTACCrG 
AAGAAACACCTTATTTTCATGATGTCAAAATTGTAAATACGTTGTTTGACAATGGCGCAC 
TCGGACGTAAAACGAAACAAGGATTTTAOVAAAAGGATAAAGAA^CTAAAGCTCGACTTG 
TTTACGATGTTGAAAAA(^GATTATGTACCTGTATCGCAACCACAATTACC7\ATTTTAA 
ATGAATTTAATAAAGACTTAGTGCATAACCTTGATACCATATTCAATGCGGAAGACGAAG 
CGGGACTATTTTT ATGGGAGACATTACGT AATAATTT CTATTACT CTGCT AT CAATGTAC 
CTAAAGCTACCGATGATTTCCGAGACATAGACCGTGCGCTTGTCTGGGGGTTCAACTGGA 
AACTTGGTCCATTCCAATTATGGGATGCAATGGGATACGAACGTGTTAAAACACGTATGG 
AAGACGAft,CTTGGAGACTTACCACAATGGATTAGTGATTTAGATGGTGGCTTTTATAAAC 
AAGATGAGACCATTGAATATGCAACACCTATTTCTCACTTCGTAAAAGATGAACTTTGGG 
ATAAAGGTGATGCCftAACTTTCCGTAACTCATGATGATCAACTGTTACTGAAATTACAAA 
GTAAAAATAATGTCATTACCGATGAATTCAACGATGCGTTAGTTGATGCGATTGATTTAC 
TGGAAAATGACCATTAC^CAAGTATGGTTATTTATGCAGATGGTAACAATTTCAGTGTGG 
GTGCTAACCTTTTCTTAATGAAAAAGGCGCATGAAGACGGTCTTGTAGATGATGTCGTTG 
C^C^TCAATTGATAAATTAC^TTATAGCTTTAATCGTTTGAAGTATAGTTTGAAACCAG 
TAGTCACAGCTGTTCAAGGTCGTGCCTTAGGCGGTGGCTGTGAGCTTGTACTTTACTCAC 
CTATTGTTGTCGCTGCAAGTGAAACATATATCGGTCTTGTTGAAGCAGGTGTTGGCTTAT 
T ACCGAGTGGCGGTGGCCTTGCAGAAATGGCTGAT CGCATATTACGGACAT CGC ATAAGT 
TTGATGACAAACAAGCTTCCATGACAAAAGTACTGACGAATATCGCATTTGCGAAAGTCT 
CTACAAATGCCTTTGAGGCACGTCGTTATGGTTATTTACGTGATACAGATACGATTATTT 
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TCAATACAGCACAACGTGTCGAAGTTGCGCT(^UUVCGTGCGAAATATGAAGCAGAAACAA 
ACTATATT C CGAAT CCTAGACATCAATATATCGCTTTAGGTGAAGACTTCAAAGCATTGA 
TCCAAGGACAATTAGATGCGCAAAGACGGGGTCATTTTATTAGCGACCATGATTATCATA 
TTGCCTTAAATATCGCCACAATTTTAGCGGGTGGTGATTTACCAAGAAATACATTTATCA 
ATGAA.CGTTACATTCAATCGTTGGAGAAAAT^ 

AATCATATGAAAGAATTGCACATATGTTAAAAACTGGTAAGCCATTACGTAATTAAAAGA 
TAGTCATTAAGAGAGGATGATAACCATGCAAGAAGCATACATTGTAGCTTATGGGCGTTC 
AGCCGCAGCGAAAGCAAAGCAAGGCGCATTATTCCACGAAAGACCTGATGATGTCGCAGC 
CAAAGTATTACAAGGCGTATTGAAACGTATTGACGGAAAATTCAATAAGAATATGATTGA 
AGATGTCATTGTTGGTACGGCTTTTCCAGAAGGATTACAAGGCCAAAACATTGCACGAAC 
GATTGCATTGCGTGCGGGATTATCTGACACGGTACCGGGT CAAACAGTGAAT CGCTACTG 
CTCAT CAGGATT ACAAACCAT CGCGATTGCAG C CAATCAAATTATGGCTGGT CAAGGAGA 
TATACTTGTAGCTGGTGGCGTTGAATTGATGAGTGCCGTACCAATGGGTGGCAACGAGCC 
CACAAACAATCCAACCTTACAATATGATGATAT^ 

TGCTGAAAATGT AGCATCCCAAT TTGACGTAT CACGCGAAGATCAAGATGCTTATGCTGT 

CAGAAGT CATCAACGTGC CTATGACGCACAACGTGATGGTCGGTTCAAAGATGAAATTAT 

TCCAATACAAGTAAACTCAGTTGAATATACAAACGCAGGACCAAAAGTACACACA 

CTTTGACCAAGATGAATTTATACGCCCTGACACCACGATGGAGGCATTAGCCAAATTACG 
TACAGTATTTAAAGCTGACGGCAC TATGACTG CAGGAACAT CTGCCC CACTTTCTGATGG 

TGCAGGATTTGTAGTTTTAATGTCTGGAGATAAAGTGAAAGAACTCGGCGTGACACCTAT 

TGCACGATTCGTTGGTTTTAAGGCAGTAGGCGTTGACCCGAAAATTATGGGTATTGGGCC 

TGCATATGCGATTCCTGAAGTATTGTGACT CAGCAAT CT ATCTGTTGAAGACATTGATTT 

GATCGAATTGAACGAAGCATTTGCTTCTCAAACGATTGCATCTATTAAAGAAGTAGGTCT 

AGATATATCACGTACGAATGTGAATGGTGGCGCTATTGCTTTAGGTCATCCATTAGGTGC 

TACAGGCGCAATGTTAAC CGCGCGTTTACTTAATGAAATGGGTAGACGTC CCGATAGCCG 

TTACGGCATGGTTACGATGTGTATTGGTGTCGGCATGGGTGCAGCTGCTATATTTGAATA 

TGTGCGTTAGAATGGTTGATTTTGGATGAAGCGGATTCGTTTTGTTATTGAATGAAGTAG 

GCTGAAGTTGAAGCCAGTTGAAGTTGAAGCGGGTTGAAGCAATTTCGTTTTATTAATGAA 

GCTGTGTGAAATATAGTGATTGAACAAAAAAAGTGGTTTAATGGGATGGTGGTTATTTCC 

GTTTTAGAATTTAACATTTACACGTCTAATTTTAATCATTGTTTTAAATTTTATGAATCG 

AAGCCCTTTGATTTAATAATATTTGCTAATGCTAGTAACTTATCTGATTGTTCATGTTTA 

AAATAAAGAAAACCACTt^CATCAGTGTGTGTTCGAACTAGACTTGTAAGTTCC^GTTCG 

GCACGACTTTCTAAAGCAAT TATT ATTGCTGTGATTGTCGTATAT CACTTAGATGTGCGT 

GGTTTATTTTAATAGGTTAGTAATATATTAGGTCATGTTATGTTTAAGACTATAATGAAT 

AAATAATTTAGAAATATGCTTCCGATTGTTCGATGCTTTAATTCAGTTAGAAGCATCATA 

GAATGCATGATTACTGTTGTAAAGATACGTAATGTTTTGTATTGACTGTATGTCTTTGGA 

TAGAGTTACAAACTTATTTTGTTACTCTAGGCCCATATGTCGCAGTACCATCTGCATGTG 

TTGTTACATTGTATGCATTTGTTTTACTTGGCTTCTTGTATGTCGGGCGAGCTCCGTATG 

ACACTTGACCGTTTGCATGTGTTGTTACGTTGTATGCATTTGTTTTGCTTGGCTTGTTTT 

GTGTTGGGCGAGCGC CATATGATACTTGGCCGTTT CCATGTGTTGTTACGTTATATGCGT 

TTGTTTTGCTTGGCTTGTTTTGTGTCGGACGAGCTCCGTATGATACTTGGCCGTTTGCAT 

GTGTTGTTACATTGTATGCATTCGTTTCGCTTGGCTTCTTGTATGTCGGACGAGCTCCGT 

ATGATACTTGACCATTTGCATGTGTTGTTACGTTATATGCATTTGTTTCTGATGGCTTAT 

TGAATCTTGGTCTCGCTTCATATCCAAATGTTCCATCGTTGTATTCACGGATACCTGTAC 

CAGCATCTCTATATTTAACATATTTAGGTGTTTTGTTAAATTGCGGTCTCGGACCATATT 

GAGAAGCTTCTGTTGTTTCAGTTGCTTGAGGTTTAACTTCAATATCACTTGATTCTCCTT 

GAGTACCTTTTAACGTTGATTCAGTACCTTGTGGTTTTATTTCAAGTTTAGATGAGCTAC 

CTTCAAGACCTTCTAAAATAGGGTTCGTTAACGGTGGGTTTGTATAATTATTGCTTAATG 

ATGGGCCGCTTTGTTCCATTGTTAGAAAATCGGGACCTTGAACGATTTCACCTTGTACCG 

TTTTATTTTCCATCGTTGGATATTCCGGACCTTTTACAATTTCACCTGTAATTGTGCCCT 

GTGGAATTTTAACTAATGGTTGTGCAACTGGTTGTGTTGTTTCTTCAGCTTTACCAGCCG 

TAGTTTTAACCTCTTGTTGGTTATCAACTTTAGGTGCTTGAGGTTCTTCAACTTTCTTCT 

CTTCTTTTACTACTGGCGATTTTGTTTCAGTTTCTCCGTATTTTTTGACAGTTTTCTTTT 

TCGAAG^^TC^TCTGCTTCTTTAACTGCTTTTTTCGTTTCTTCAACTAATTTATCAAAAT 
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TAGGTTTATTATCACTATTTGTTTTATAGTTATGTGTTGTAGGATTATATTTCGTTATAG 
ATTTCGGTCTATTTTGTTTAGTTTCCATAAAGAAATCATC^TAATTGAATTTAAGTCAT 
CAATCATTTCTTTTTTAATACGTTCATTTGTAATTTTATGTGGATTGTCTGTATCTCCAA 
GGATTAAGTCCAGTTTTGCTCGTAACTCTTTCGCGTGCTCCCCATAATCCTTATCACCAT 
AATATGATACAACTAATGT AT CAATTTCAGAT ACGAGAT CGT ATACTTCCTTAGTTGCTT 
TATCTTCTTCTGCTGC^TTAAAAGTTTTCAAGTCTGAATTCTTATCCTTAATATCTTT^ 
CTTCTCTGTGAAAATCATCCAGTGCTCTCTTTAATGCATCCTGTAGTTCATTGTATTCTT 
TCAT CGAAAGTTCTT CTAAATTATATTTATGAAAATTAGC CATTTTTAAAT CTGTACGAG 
GATTTTCTTTTTTATAATTTGCATACCATTGTTTATAATCTT CATATTGAGATTTCT TTC 

tctccaaaagatattgatctt cc cttaatacctttt ccaacaacctat ctttagcttctt 
tataaatattatctccatattcatatttattagttaatcctatagcataaattatatagT 

CTTCCAAATAATATAGAGCTGAATTTAAATATCTGCTATCTATTAATGTCCCATTTTTAC" 

TCCCAGCATTAACTTGTGATTTCCCACTATAATCCTTTGTTACTATCGCATCTGCTTTGT 

TATCCCATGTAAATAAGCTAGATGCAACTGCTAATGCGCCTAGCGAAATTATTTGCTTTT 

TC^TAATTTTTTAATTCCTCCAAAATGTAATTGCCCAATCTACATTAAAGAAACAAAAT 

TTAAAAGACATTAACTATATATTAACTAGAATAAACAAAGCATTAACTATCTTTTTG 

TAGTTAATTAGCTTTGCAATATACAATAGTGTATAATTTTTTTGATTAATGTACATCAAA 

GGAGTAACAAAGCATGACAACACAAATGAAAATCAAAACATATTTAGTTGCTGGTATTAA 

AGCGGCGCTCCTTGATACGACTGGTATTAAATTAGCAAGCAAATCTGAAACTACATCACA 

TACGTATCAACATGAAGCGCTTGTAGATCAATTACATGAATTAATAGCAAACACTGACTT 

AAATAAATTATCGTACCTAAATTTAGATGCGTTTCAAAAACGCGATATTTTAGCTGCGC^ 

CTATATTGCAAAATCCGCTATACGCACTAAAAATTTGGATCAAATGACTAAAGCGAAACA 

AAGATTAGAAAGTATTTACAATTCAATTTCTAACCCTTTGCATTCACAAAACAATTAATA 

ATT CACCAATAAATCATGTAAGTGTTTGTGACGCCAAATTGCCATACAAATACTTGT CAT 

ATGAATATAAACGAATGAAACGATTGCCTATCCCATAGATGGCAACATTAAAAAGACCTC 

TGAAGGTATCAT CTTGAT AACTTTAGAGGTCTT TGTTTATATTATTCAAACAAAATT CTT 

ATAGAACGATCGAAGTATGTTTCGTCTTTCTTTTCTTCTTTAATCTGATCAGCTAATGCT 

GGGTCATCTGTGATAATACCATCAACATTGGTTTGTAAGTATTTCGTTAAATCTTCTTCG 

CCGTTAATAGTCCAAGTATAGACTTCTTTATTTTCCAAGTGCGCTTGATTAACAAGTCTf" 

GG CGAAT AAGAAAAAT CTTCGATGACAAAGAAATCTAATGATGT TT CTTTAAAATGAC CA " 

AACTGCAACGGAATGATATAACCACACTTGAGATATGGCGCTTCTTTTTTCAACTTAGTC 
AT CACATCATAATC CAAAGACATGACACGATATTGATGTTC^ 

ATAT CAATAACACGTTGTGTATAATCTGCTGGTTCT TTAC CATGTGGCTTTAACT CTACT " 

AGTAGCTTCACATTTGATTGTTTAGCCGTTTCAATAAATTCGTCTAAGGATACAAATTTT 

GCTTCATGTCCATTTTGACGCATTTTCAAACCGACGATATCTTTGAAATTAGATTCAGAA " 

ATATTTTTATTAACAC CTGTTAAACGTTTCAAATTGT TATCATGACTAACAACAAATTGT 

TTATCTT TCGTCATAATTGTATCTAACTCAACGTATT CGACATTCG CTTTTGCAGCAGCT 

TT CAATGACGGAATAGAATTTTCAACACCTTTATCTT CGAAACCACGATGGCCAATAATG 

GAGATATTTGTATTGATAGTATTATTGTAAAGTAAGTACATGTTATAACCGATAAAACAT 

GTCACTGCAAGCACCATTGAAATTATAAAGAACCTAGACTTCCGTTTCGGTTTTGGATAT 

TTAAATTCTAAGCCCGGTTGGTCTAATACATTCTCTTGTTTTAAGTGCAGTACTAACACA 

CTGATTAATGATAATTT CGTAAATAAATAATAGAAGAACAATGCGCT TTTCAATACAACA 

AATAAAATTGATGAGACTAAAAACTTATCTCCTTCTTCATCTACACAAATAGCAAGATAT 

GTTGCTCCTGAAATAATTAATGTTAAAATCGCACCAATGATGAGTTCTAATATAACTATT 

TCTATAACAAGC CGAAACTT ATTT CGCTTCGTAATTTG CCAACTTAGTCTCAT ATTTTTA 

AATAACGACTGGCGGTTTAAAATCGTTAACGGTAGAGTAAATATTAATTTAAAATTTAAT 

ATAAATACAGCAAT CATAAAGGTACCGTAAATGATTATACCTTTCGT CGTTTT CATAAGT 

TCTTCCGTTAAAAATTTAGGTATGTAAATATTTTTTGTTAATACTGAACTTAGTCCTAGG 

TTGGCAATGGGTATCATTAACATTAAATAAATGACAAAGAAAATAACTGGTACACCTATG 

AGTT TACGCACATTT ACAAAGGCATTTTTAAAAATGGATTTAAATGTAATAATCTGT CGA 

TCAAAGCCGGCATAAACCATATAAACTAACAATGAAAACTCTACATAAATCAGAAAGGCA 

ACACTTAATATGAATATAATAAGAAGTATCACACTGGCGGGATGACTAACGATTTCCGTC 

CAATTGTTAATCGTAAGTTGGCTTTGCCCAGCTACTTTTAACATCATATTAAATAGTAAA 

ATTAAGTATGTACTACTAATAAAAATCATGATTAACTGCAATAGTAAGGCATTAATGCTA 
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AAACGCC CTTTATTTTGATACAGTAATTTAAATACTGC CCATATATCTTTACTAATTCT C. 

TTCATAATCACGCTCCGCATTGCTTTAATATTAAGTTTCATCTTAATATTTTTCATTACT 

CAGGGT CAATAAAAATTTGAAAAGACTCATATTCATATG CAAGTAGCAAATAATAACCCA 

TTCAACATCAGCTAAATGATGATATTGGAACCCCACCTTTAACAAGACATCACATTCTTT 

ATCAGCATAGCTACTTACAAAAACGTCTTCCTTCAACCATTGTAGAAGTTGTCTCATATA 

CTTACTACGT CTTGCTAATACT CAATACTCAATTGAAAAAGAAGCATATGCCCCTTCACT 

CTTGAAGTTGCATATGCTTTCTTTTCGGTCTGAATTGTATTTATAATTCAACGGGAATTT 

TCCCTTTGAAGTTAACATAACGGTAGGCTGCTTTAACAGCTTCATCATCGGGCGCTTCGA 

CATCTTCTAATTCATATG CAATGC CCAATGTTTT CCACTTATGAACACCTAACTGATGAT 

ATGGCAGAATTTCAAACTTTT CGACGTTATCAAGAGAATTAATAAATT CCCCTAGTTTAA 

TTAAATCGTCTTTATCATCAGAATAACGAGGCACAAGGAC^TGTCGAATCCATACA 

GTTT CATATCTGACAGTTTGCGCGCGAAGTTAAGGATGTGTGT ATT AGGCTTT CCTGTCA 

ATCTAATATGTTTGTCATTATCAATATGTTTTATATCTAATAATATCAAGTCTGTATGTT 

TTTGTAATTCTTCAAAATGCCTTTGAAATGCTTTTGTATCATTAGCACATCCAGCCGATG 

TGTCTAAGC^GTGTGCAC^CCATTTTCTTrTAATTCTGCAAATAATTTTTCTAAGAATG 

GCATTTGTAACAATGGTTCGCCACCACTGACTGTTACACCGCCACCCGATGCATCAAAGT 

ATGGTTTGTATGGTAATATTT CATT CACCATTTCATCAACTGTGAC TT CTCTTGATGGCT 

CACTAATTTT CCAAGTATCTGGATTGTGG CAATACAAGCATCTAAGTAAGCATCCTTGTG 

TAAATAATATATATCTTAATC CCGGTCCATCGACAGTACCTAAACTTT CGACAGAATGTA 

AGTGTCCCTTAAGCATAGTGCTCCCACCTTAAATTTTGTTACATACTTTCATGGAATGTA 

CGAGAAATTACATCTAATTGTTGTTCACGTGTTAATTTAATGAAGTTAACAGCGTAACCA 

GATACACGGATTGT TAACTGTGGATATTCTT CTGGATGTTC CATTGCATCTATTAATGTT 

TCACGGTTAAATACGTTAATATTTAAGTGGTGACCACATTGCATTGCGTAACCATCTAAC 

ATACTAGTTAAGTTACGGTTTTGATCTTCTGGTTCTTTACCTAATGATTTTGGTACGATA 

CTGAATGTATTTGAAATACCATGTTTAC^GCAATCGTAAGGGATCTTAGCTACAGAACTT 

AATGAAGATAATGCACCTTTTTGGTCACGGCCATGCATTGGGTTTGCACCTGGAGCA?^AT 

GGTTCGCCAGCTTTACGTCCGTCTGGTGTGTTACCAGTTTTCTTACCGTATACAACGTTT 

GAAGTAATTGTTAATACACTCATTGTATGTTCTGAATCACGATATGTTTTATGACTACGT 

AATTTAGTCATGAAGCGTTCTACTAAATCAACTGCAATATCATCTACACGGTCGTCATTG 

TTACCGTATTTAGGGAAGTCGCCTTCGATTTCAAAGTCTACTACAAGACCTTCTTCGTTA 

CGAATTGGTTTAACTTGTGCATATTTAATTGCAGATAATGAGTCAGCTGCTACTGATAAA 

CCAGCGATACCTGTTGCCATTGTACGTACAATTTCTGTATCATGTAATGCCATTTCAATA 

CGTTCATAGCTGTATTTATCGTGCATGTAGTGAATAACATTTAATGAGTTAATGTAAACA 

CCTGCTAGCCAATC CATCATTTGATCAAATTTCTTGAATACTTCGTCATAT T CTAATACT 

TCGCTGTTAATACCTTCGAAGTTTGGACCAACTTGTGCACCAGATTTTTCATCTTTACCA 

CCATTGAT AGCGT AAAGT AATGTTTT AGCT AAGTT CG CACGTGC ACCGAAGAATTGCATT 

TGTTTACCAATTGTCAT CGCTGATAC ACAACATGCGATACCATAGTC AT CGCCATAGCTT 

T CACGC^TAATGTCATCATTTTCATATTGGATAGAACTTGTTTTAATACTCATTTT TGCA - 

CAGT ATGTTTTGAAGTTGT CAGGTA 



LOCUS 21 (G3) 

CTGAATAAAAACGCAACAAATAGTGCAAATGCTATCCCTGTGATAGCGAATAAAATATTC 
ATGTATCATCACCTACAATAATTTATTAACAGCGACAGCAATTTTAGCACCCAACGCCGC 
ATTGTTTTCAACAAGTTTTATATTTGCTGCTAAACTTTTACCATTCGTTTTTTCTACAAT 
TTTCCCTAACAAGAACGGTGTGGCGTCCTTACCTTTAATACCTTGATTTTCCGCTTCAAC 
AACAG CTT CATTTATGATTG C CT CAAT ATATGCTTTTGATAAGGCATGCT CATATGGAAT 
TGGATTAGCAACAACAATGCCACCTTCAAGATTTAACTGCTGTTTTGTTAAATGAATGTC 
AGCAAGTCGTTCTGGCGTTTCAACCGAACTTGTTAACTTAACACCGCTTTCGCGAGTGAA 
GAATGCTGGCAATTCATTCGTTTGATATCCAATAACTGGAACGCCTTTTGTTTCTAAATA 
CTCCATCGTCTTAGGTAAGTCTAAAATTGATTTGGCACCTGCACAGATAACAGTGACATT 
TGTTTTAGACAGTTCTT CTAAGT CTGCTGAAATGT C CATCGTATGTTCTGCACCTTT ATG 
GACGC CCCCAATACCT C CTGTAACAAAAAATTGAATACCAGCCATTGCAGCACATATCAT 
CGTCGTCGCTACAGTAGTAGCACCAACACACTTCATCGCAATAACTTCTGCTAAATCCCT 
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TCTAGATACTTTAGCAACGTCTTTACTAGTTGCCAGTATTTCTAAATCTTCGCTTTCTAA 

ACCAATTTTAATTTTGCCATCTATAATGGCTATGGTTGCTGGAATGGCACCATTATTCCT 

GATAATTTGCTCTACTGTTGTTGCCATTTCAACATTTTGTGGGTACGGCATACCATGCGA 

AATAATTGTTGATTCTAATGCTACAATCGGTTGATTGTTCTCCCGTGCTTGCTGAACTTC 

TCGAGAATACTCAATATACTTTTGTAAATTTGCCATTTTTATAATCCTCCATATCGTGAT 

AAAGTTGCTGTTGATCTAGGTTTTGCCTAACTGTATATTTCGTTTCTATCGTTTTCTTTG 

CGTTAAC CATACCAGCAATTAATATAT CTTGAGTAGACATCCCATTTAAC CAGCTATACA 

CTACTGCAGCACAGAATGAATCGCCTGCACGTGTAACATCTTTCACACTATTTGATGGCA 

TAACTGACTTAATGATTTCTTCCTCACCACTTCGATAAATGAGTTCTTTCACGCCATTTG 

TCACAATAAGATTTTTAACACCTAAATCATTCCAGCGTTTAGCAGCTATTTTTAAATCAT 

CAGTAGATTCTATTTTTAAATTTAAGTATGTTTCTGTTTCATCTTTATTCGTGATAATCC 

AATCAATAGCATGTAATGAATCAGGCATATTTTTCATTTTTGGGGAAGAAACCGTGGTGA 

TAACTAATTTGATTTGATGTTTCGTGGTATAGG C ACATAAGAAGTTTAATGC CTCTTTGC 

CTAAATTCAAATCTACAATAATGCACTTAGCCTTTTTCAATAAGTGTGAACGCTTAATTA 

AAAATTCAGGCGTAATGTAGTCAAACACTTCCATATCTGCTAAG CCATATGT CATGTCGC 

CTTCTTTACTAATTAAAGCTGTATATGAACCTGTACTCGCATTTTCAAATTGTTGAACAT 
GATCCAAA 



LOCUS 22 (119) 



GATCCATTGGCCTTTTACCAATTGAAACATCGCCAGACAAAACACTTTCAATACCTAAAC 

CACTTAACAAACCTGCCAATAATCGTGTTGTCGTACCAGAATTACCTGTATACAATACTT 

GATGTGGCGTGTTAAAAGATTGATATCCTGGGGAAGTCACAACTAATTTTTCATCATCTT 

CTTTGATTTCTACACCT AACAGT CGGAAAATGTCCATCGTACGACGACAAT CTTCGCCAA 

GTAGTGGCTTATATATAGTAGATACACCTTCAGCTAGCGACGCCAACATGATTGCACGGT 

GTGTCATTGACTTATCGCCCGGCACTTCTATTTCGCCCTTTAACGGACCTGAAATATCAA 

TGATTTGTTCATTTACCATTTCATTCACCTACTTAAAATATGTTTTTAATTGTTCACATG 

CATGTTGTAATGTTAGTTGATCAACATGTTGTACAACGATATCTCCAAATTGTCTAATCA 

AGAC CATTTGTACACCTTGCTTATCATTCTTTTTAT CACTTAGCATATATTGGTATAACG 

TTTCAAAATCCAAGTCAGTTATCATGTCTAAAGGATAGCCGAGTTGTATTAAATATTGAA 

TATAATGATTAATATGATGCTTAGAATCAAACAAAG CATT CGCAACTATAAATTGATAGA 

TAATGCCAACCATCACTGCATGAC GATGAGGTATTTTATGATAGTATT CAACAGCATGAC 

CAAATGTATGACCTAAATTTAAAAATTTACGTACACCTTGTT CTTTTT CAT CTGCAATAA 

CAATATCCAGCTTCGTTTaUVTACCTTTAGCAATATATTTATCCATACCATTTAATGACr 

GTAATATCTCTCT ATCTTTAAAGTGCTGTTCGATATCTTGCGTCGCTGATTCAC CATT CA 

ATAACGCATGCTTATAAACTTCTGCATAGCCACTTAATATTTGCTCAAATGGTAACGTCT 

TTAAAAAGACTAAATC^TAAATCAC^GCAGTTGGACGATAAAATGCACCGATAAGGTTT^ 

TACCTTG CTTTGAGTTAATACCCACTTTACCGC CAACACTAGAAT CATGCGCTAGTATAG 

TCGTTGGCACTTGTATAAAGTGCACGCCTCGTAAAAGTGTCGCCGCAATAAACCCAGCAA 

AATCACCAGTTGCACCAC CAC CAACAGCAATAATTG CTGTATTACGAGTTACATGATGGG 

ATAAAATATACT C TAATGTTTCTTGATATTGCT CAAATGTTTT CGTCTTTTCACCAGCTG 

GAATAATAACTTTATGTACATTTTCATATGATAAAATATCATCAAATTTATCAGCAAAAT 

ATTGATTTACATG CT CGTCAATTAATATAAAACTTTGATCAAACTGAT CAATATACGTGC 

TAATATGGTCAATTGCACCGTGTTCAACATATATTGGATAATTATTTGAAGGGTATGTTG 

TTTGTAATTTCATGATTACACCTCAATTGTTCTTGTTGTTAAAACTCAATATTTAATTGT 

CTGCGCTC^TAATTTGTTGTTTAAGTTGCTCAATATGATTTGATTGGAATTCTTCCAAT 

AATGCTTTTGCTATTTCAAATGCTACGACATGTTCGCAGACGATACTTGCTGCAGGAACA 

GCACAACTATCAGAACGTTCAATTGTTGCTTTAAAGTCTTCTTTAGTATTAATGTCTACT 

GAATTTAATGGTTTATATAACGTTGGAATTGGTTTCATTACACCATTAACGATAATTGGC 

ATTC CATTTGACATACCGCCTT CTAAACCACCTAAGTGATTAGATCCACGATAATAACCA 

ATTTCACTATTATATAGAATTTC ATCTTGAATCTCACTACCTGG C TTTTCAGCTGCTTTA 

AATCCTTCACCAAAGCTTACACCTTTAAAAGCATTTATGCTGACAACACCTTGTGCAATC 

TTACCATCTAACTTACGATCATAATGCACATAACTACCTACACCAACAGGCATATTTTCA 
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ACTAC^CTTGAACGACACCGCCAATTGAATCTCCTTCATTTTTAGCTTCQTCAATTTTA 

TCTCGCATTGCTTGTGCGATACTGTCATCAATTACACGAACATCATTACGATCAA 

GCTTTAAATGTTTCTGAATCATAAAAATCTT 



LOCUS 24(L10) 



GATCGACCAATTCAAGTGGGCTCACATTTTC^TTTTTATGAAGCA^TGCAGCATTAGAT 
TTCGAACGTGAAATGGCATATGGAAAACATTTAGAT^ 

TTTGAACCTGGGGATAAAAAAGAAGTTCAATTAGTTGAATATGCTGGCAAACGTAAAATT 

TTTGGTTTTCGTGGTATGGTCAATGGTCCTATCGATGAGTCACGTGTCTATCGCCCAACT 

GATGAAAATGATGAATATGCAGGTGTATTCGGAGATAACGGTGCTGAAAACGTGAATAAA 

AAAGGAGGA7VAAAGATCATGAGCTTTAAAATGACGCAAAATCAATATACGAGCTTATACG 

GTCCAACTGTTGGAGATTCCATTCGTTTAGGTGATACGAATCTATTTGCTCAAATAGAAA 

AAGACT ATGCGGT TT ATGGTG AAGAAGCTACTTTTGGTGGTGGT AAAT CT ATT AGAGACG 

GTATGGCGCAAAAT C CTCGTGT AACACGTGATGACGTGAACGTTGCAGACCTTGTCATTT 

CTAATGCCGTTATTATCGATTACGATAAAGTGGTTAAAGCTGATATAGGCATTAAAAATG 

GTTATATTTTCGCCATAGGTAATGCCGGCAACCCAGATATAATGGATAATGTCGACATTA 

TTATAGGTTCAACAACAGATATCATTGCCGCTGAAGGTAAAATCGTCACTGCTGGTGGTA 

TTGATACTCATGTTCATTTTATTAATCCTGAACAAGCAGAGGTCGCATTAGAAAGTGGTA 

TTACGACTCATATTGGTGGTGGTACTGGTGCTTCAGAAGGTTCTAAAGCAACAACTGTAA 

CTCCAGGTCCATGGCATATTCATAGAATGTTAGAAGCTGCCGAAGGTTTACCGATTAATG 

TCGGTTTTACAGGTAAAGGACAAGCAACAAATCCAACTGCACTCATTG 

CCGGAGCAATTGGATTAAAAGTACATGAAGACTGGGGTGCAACACCATCTGCTTTGAGTC 

ATGCATTAGATGTTGCTGATGAATTTGATGTTCAAATTGCATTACATGCAGATACTTTA^ 

ATGAAGCAGGATTTATGGAAGACACAATGGCTGCTGTTAAAGAC CGTGTACT TCATATGT 

ACCATACTGAAGGTGCTGGTGGCGGTCATGCGCCTGATTTAATTAAATCCGCTGCATTTT 

CAAATATTTTACCTTCATCTACAAATCCAACTTTGCCTTATACACATAATACTGTAGATG 

AACATTTAGATATGGTAATGATTACTCACCATTTAAATGCGGCTATTCCTGAAGATATCG 

CATTCGCAGATTCACGTATTCGTAAAGAAACGATTGCAGCAGAAGATGTTCTGCAAGATA 

TGGGTGTATTCAGTATGAT TAGTTCCGATTCACAAGCAATGGGC CGTGTAGGTGAAGTAA 

TTACACGAACATGGCAAGTAGCACATCGC^TGAAAGAACAACGTGGTCCTTTAGATGGTG 

ATTTTGAACATAATGATAATAATCGCATCAAACGTTATATCGCTAAATATACAATTAACC 

CAGCAATTACACATGGTATTTCTGAATATGTAGGATCTATCGAGCCGGGCAA 



LOCUS 2 5 (HA4) 

GATCAGCATGCTACGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCACG 
AGAGTTTGTAACACCCGAAGCCGGTGGAGTAACCTTTTAGGAGCTAGCCGTCGAAGGTGG 
GACAAATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCA 
CCTCCTTTCTAAGGATATATTCGGAACATCTTCTTCAGAAGATGCGGAATAACGTGACAT 
ATTGTATTCAGTTTTGAATGTTTATTTAACATTCAAATATTTTTTGGTTAAAGTGATATT 
GCTTATGCGAGCGCTTGACAATCTATTCTTTTTAAAGAAAGCGGTTGTTAGACAATGCAT 
TAAGAAAAATTAAAGCGGAGTTTACTTTTGTAAATGAGCATTTGATTTTTTGAAAATAAA 
GCAGTATG CGAG CGCTTGACTAAAAAGAAATTGTACATTGAAAACTAGATAAGTAAGTAA 
AATATAGATTTTACCAAGCAAAACCGAGTGAATAAAGAGTTTTAAATAAGCTTGAATTCA 
TAAGAAATAATCGCTAGTGTTCGAAAGAAGACTCACAAGATTAATAACGCGTTTAAATCT 
TTTTATAAAAGAAAACGTTTAGCAGACAATGAGTTAAATTATTTTAAAGCAGAGTTTACT 
TATGTAAATGAGCATTTAAAATAATGAAAACGAAGCCGTATGTGAGCGTTTGACTTATAA 
AAATGGTGGAAACATAGATTAAGTTATTAAGGGCGCACGGTGGATGCCTTGGCACTAGAA 
GCCGATGAAGGACGTTACTAACGACGATATGCTTTGGGGAGCTGTAAGTAAGCTTTGATC 
CAGAGATTTCCGAATGGGGAAACCCAGCATGAGTTATGTCATGTTATCGATATGTGAATA 
CATAGCATATCAGAAGGCACACCCGGAGAACTGAAACATCTTAGTACCCGGAGGAAGAGA 
AAGAAAATTCGATTCCCTTAGTAGCGGCGAGCGAAACGGGAAGAGCCCAAACCAACAAGC 
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TTGCTTGTTGGGGTTGTAGGACACTCTATACGGAGTTACAAAGGACGACATTAGACGAAT 
CATCTGGAAAGATGAATCAAAGAAGGTAATAATCCTGTAGTCGAAAATGTTGTCTCTCTT 
GAGTGGATCCTGAGTACGACGGAGCACGTGAAATTCCGTCGGAATCTGGGAGGACCATCT 
CCTAAGGCTAAATACTTTCTAGTGACCGATAGTGAACCACCACCGGGAGGGAAAGGGGAA 
AAGCCCCCCGGGAGGGGAGGGAAATAAAACCTGAAACCGGGTGCTTAC7VAGTAGTCAAAA 
CCCCTTTATGGGTGATGGCGCGCCTTTTGTAAAAAGAACCCGGGAGCTACCATTTGATGG 
CAGGGTAAACAATACATGTGGAGCCCTACCGAAAGGCACCCTGAATAGGGGGTTTATTAT 
TTGGGCCGCGACCCCCAAACCCGTTGTGCTCCCCTTGGGCCCGCTGTGACTTTTTGCCAC 
TCCTCTGTGTGGGAGCGTCCCCCCGTCACCCCCGGGCCGCCCGGCGCAGCCCCGCCGGGC 
GCCCCGACCACCCCATAACTAGCTGANNNNI^^ 

TGCTGGCCTGCAGGTCGGACTCTAAAGCACCCCAAAGCTACCCGGGGAAACAGGCTTATC 

TCCCCCAAAATTCACATCGACGGGGAGGTTTGGCACCTCGATGTCGGCTCATCGCATCCT 

GGGGCTGTAGTCGGTCCCAAGGGTTGGGCTGTTCGCCCATTAAAGCGGGACGCGAGCTGG 

GTTCAAAACGTGGTGAGACAGTTCGGTCCCTATCCGTCGTGGGCGTAGGAAATTTGAGAG 

GAGCTGTCCTTAGTACGAGAGGACCGGGATGGACATACCTCTGGTGTACCAGTTGTCGTG 

CCAACGGCATAGCTGGGTAGCTATGTGTGGACGGGATAAGTGCTGAAAGCATCTAAGCAT 

GAAGCCCCCCTCAAGATGAGATTTC CCAACTTCGGTTATAAGAT CCCTCAAAGATGATGA 

GGTTAATAGGTTCGAGGTGGAAGCATGGTGACATGTGGAGCTGACGAATACTAATCGATC 

GAAGACTTAATCAAAATAAATGTTTTGCGAAGCAAAATCACTTTTACTTACTATCTAGTT 

TTGAATGTATAAATTACATTCATATGTCTGGTGACTATAGCAAGGAGGTCACACCTGTTC 

CCATGCCGAACACAGAAGTTAAGCTCCTTAGCGTCGATGGTAGTCGAACTTACGTTCCGC 

TAGAGT AGAACGTTG C CAGGCAGTT TTAAAT CGG AGAATTAGC T CAGCT GGGAGAG CATC 

TGCCTTAC^GCAGAGGGTCGGCGGTTCGAACCCGTCATTCTCCACCATTTATTCTTACA 

TATTGCCGGCCTAGCTCAATTGGTAGAGCAACTGACTTGTAATCAGTAGGTTGGGGGTTC 

AAGTCCTCTGGCCGGCACCATGGAAGAGCCATTAGCTCAGTTGGTAGAGCATCTGACTTT 

TAATCAGAGGGTCAGAGGTTCGAATCCTCTATGGCTCACCATTTGCGGGTGTGGCGGAAT 

TGGCAGACGCACTAGACTTAGGATCTAGCGCCTTACGGCGTGGGGGTTCGACTCCCTTCA 

CCCGCATATGCAGAAGTAGTTCAGCGGTAGAATACAACCTTGCCAAGGTTGGGGTCGCGG 

GTTCGAATCCCGTCTTCTGCTCCATTTTTATAGTGCCGGGGTGGCGGAACTGGCAGACGC 

ACAGGACTTAAAATCCTGCGGTGAGTGATCACCGTACCGGTTCGATTCCGGTCCTCGGCA 

CCATTTTCAATAAAAACATATGCGCCCGTAGCTCAATTGGATAGAGCGTTTGACTACGGA 

TCAAGAGGTTATGGGTTCGACTCCTATCGGGCGCGTTAATTATACGGGAAGTAGCTCAGC 

TTGGTAGAGCACTTGGTTTGGGACCAAGGGGTCGCAGGTTCGAATCCTGTCTTCCCGATA 

TACTGTAATTATTATGGGGGOTTAGCTCAGCTGGGAGAGCGCCTGCTTTGCACGCAGGAG 

GTCAGCGGTTCGATCCCGCTAGTCTCCACCATATTATTTACAAACTATATAAGGCGGTGT 

AGCTCAGCTGGCTAGAGCGTACGGTTCATACCCGTGAGGTCGGGGGTTCGATCCCCTCCA 

CCGCCACTATTTATTAGTTGTAAAATTATATTTAGGACCTTTAGCTCAGTTGGTTAGAGC 

TAACGGCTCATAACCGTTCGGTCGCAGGTTCGAGTCCTGCAAGGTCCATATAATTTTGGA 

GGAATACCCAAGTCCGGCTGAAGGGATCGGTCTTGAAAACCGACAGGGGCTTAACGGCTC 

GCGGGGGTTCGAATCCCTCTTCCTCCGTTTTACTAATGGTCTCGTAGTGTAGCGGTTAAC 

ACGCCTGC CTGTCACGCAGGAGATCGCGGGTTCGATTCCCGTCGAGACCGC CATTTAATT 

TTATAATTAATAGCGATTTACCTATAATAATGGAGGAATACCCAAGTCCGGCTGAAGGGA 

TCGGTCTTGAAAACCGACAGGGCCTTAACGGGCCGCGGGGGTTCGAATCCCTCTTCCTCC 

GCCATTATTTTTTATTATCGCGGGATGGAGCAGTTCGGTAGCTCGTCGGGCTCATAACCC 

GAAGGTCGGTGGTTCAAATCCGCCTCCCGCAATATTTTATAGGTCTCGTAGTGTAGCGGT 

TAACACGCCTGCCTGTCACGCAGGAGATCGCGGGTTCGATTCCCGTCGAGACCGCCATCA 

TTACATTTTTATTATGGTT CAGTAGCTCAGTTGGTAGAGCAATGGATTGAAGCT CCATGT 

GTCGGCAGTTCGACTCTGTCCTGAACCATTTCTTAGCCGGCCTAGCTCAATTGGTAGAGC 

AACTGACTTGTAATCAGTAGGTTGGGGGTTCAAGTCCTCTGGCCGGCACCATTTATGGAG 

GGGTAGCGAAGTGGCTAAACGCGGCGGACTGTAAATCCGCTCCTTCGGGTTCGGCAGTTC 

GAATCTGCCCCCCTCCATTTATTATTTTTAATAGGGGCATAGTTCAACGGTAGAATAGAG 

GT CT CCAAAAC CTTTGGTGTGGGTT CGATT C CTACTGCCCCTGC C ATGGCGGCTGTGGTG 

AAGTGGTTAACACATCGGATTGTGGTTCCGACATTCGAGGGTTCGATCCCCTTCAGCCGC 

CCTTATTATTAATGGGCTATAGCCAAGCGGTAAGGCAACGGACTTTGACTCCGTCACTCG 
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TTGGTTCGAATCCAGCTAGCCCAGTTATTGGCGGCATAGCCAAGTGGTAAGGCAGAGGTC 
TGCAAAACCTTTATCACCGGTTCAAATCCGGTTGCCGCCTCCAGGTTTATGCGGGAGTAG 
TTCAACTTTTAGAACACGTTCCTTCCCGGAACGAGGTATAGGTGCAAATCCTATCTTCCG 
CTCCATAATTTAATAATAATGCGGGAGTATTT CAACT CTTAGAATACATTCCTTCCTGGA 
ATGAGGTATAGGTGTAAATCCTATCTTCCGCTCCATAATTTAATATTTGCGGGAGTAGTT 
CAACTTTTAGAACACGTTCCTTCCCGGAACGAGGTATAGGTGTAAATCCTATCTTCCGCT 
CCATAATTGCTTCCAAAGGGAAGTTTTTTGTTTACCATTAAGCCGGTGTGGCGGAATTGG 
CAGACGCGCGGGACTCAAAATCCCGTTCCACTTGTGGAGTGTCGGTTCGACCCCGACCAC 
CGGTATAATTAACTGTTATTTACATAACATAACGTATTAGAAACCTTGTAAAACAAGGTT 
TCTTTTTATTTCTCTCTATACAATACAAATAAAAGTGGACTCAAATGGCACACGCTTTAA 
TAGACTCTATGTCAAATTGTAATGATGAGTTCAATATTGGAAGTTAAGCAACTATGCATT 
GTTTAACGGTTCTCCACCAAATGTGGTGGGTATATAATTTAAAGAACTATTTTTAAAATA 
CAACTTTTAGAGTTTTTATTATTAGGCGGCCAGTCCATTATTGGGCTTGGTTGTCTTCTT 
TTTTTCTCCTTTGTACAAGCTGAAAAT CAT CATTATACGTGCT.TTAAAGTTGTTGAAATT 
TCTGTAAC CAAAAGAAATTCACTTGAT TAATTTTATCTTATTATTAATTCCTTCT ATAGC 
ACCATTATTAAATGCTGGGTAATAAATTGTATTTCTTAACATCCTTTGATGTTTTCTATA 
ATATTTAACCACTTTCCATACACCCTTACTCACAGACTTTTTACTAACTGAATTTAAACG 
ATTAATAAATTTAGGCCAATTACATAACCTTAGGT CTTTT CGTAATCCTTGGACAAGTTC 
GTAGGAGTGTCGTAGTATATCGTCTTTTGAAAGCATGAATTCTACAATGTCAGATGAGCG 
TTTATAAGCCTTAAAAGATTTATTCCATCTGTATT TACTAAAGATGGTTTTACTAGTAT C 
CATCAATAGGACTTTCCAGTTATTCTTAAAAATTGAATAATCAGGTCCTTTTTTATTACG 
GTATTCATTCATAACTTGGACACGATACTTATTAAGGTCCTCTATTTAAATGTTGAACGA 

TATGGAATCCGCTAACTAGCTGANNNN]^^ 

TCCTTGAGGGAGCCCTAAftGCTATTTGGAGAGACCCAGCATCTCAGGTTCGATTGGATTT 
CTCCCTCCCCTCAGTTCATCCGCTCACTTTTCAACGTAAGTCGGTTCGGTCCCCCATTCA 
GTGTTACCTGAACTTCAACCTGCCCAAGGGTAGATCCCCTGGTTTCGGGTGTACGACCAA 
ATAATAAACGCCCTATT CAGACTCGCTTTCGTTACGGCTCCACATTTACTGCTTAACCTT 
GCATCAAATCGTAACTCGCCGGTT CATTCTACAAAAGGCACGCCAT CACC CATTAACGGG 
CTCTGACTACTTGTAAGCACACGGTTTCAGGTTCT ATTTCACTC CCCTTC CGGGGTGCTT 
TTCAC CTTT CCCT CACGGT ACTGGTTCACTATCGGT CACT AGAGAGTATTT AGCCTTAGG 
AGATGGTCCTCCCAGATTCCGACGGAATTTCACGTGCTCCGTCGTACTCAGGATCCACTC 
AAGAGAGACAACATTTTCGACT ACAGGATTATT AC CTT CTTTGATTCAT CTTTCCAGATG 
ATTCGTCTAATGTCGTCCTTTGTAACTCCGTATAGAGTGTCCTACAACCCCAACAAGCAA 
GCTTGTTGGTTTGGGCTCTTCCCGTTTCGCTCGCCGCTACTAAGGGAATCGAATTTTCTT 
TCTCTTCCTCCGGGTACTAAGATGTTTCAGTTCTCCGGGTGTGCCTTCTGATATGCTATG 
TATTCACATATCGATAACATGACATAACTCATGCTGGGTTTCCCCATTCGGAAATCTCTG 

G ~ 



LOCUS 26 (L19) : 



GATCGCTAGTACTTCTTCAGGTGATGAAGCATGTAATAATTTCTCACGTACATTTTCATC 
CATTAAAATACOVGACAACTTAGCTAAAGCATCTAGATGTGTTTGGGCGCCACCTTCTGG 
CGCTGCAATCATAAAGAATAAGTGTGCTGGTTGCATATC(^^CTTTGATAATCTACGCC 
TGCTTTAGATTTACCAAACGCAATAGCTGGTGACTTAACTGCGGCCACTTTGGCATGTGG 
AATGGCAAT ACCTTCGCCGATACCAGTTGTACTTTGTGATTCT CGATTGTGAAT CGCTTC 
CTTAAATGACGCGACATCACTTAATTTACCTGCTTTGTCTAATTGATTTACTAACTCATC 
AATAACACCATTTTTGTCATTTGCCATTAAATCCATTGCTATTGTATCTTTTGTTAATAA 
CTCTGTTACTCTCATTATTTTCACTCCCCATCAAGTACGCTAATCGTAACTTGTGATTTT 
ATTTTTTCTATAGCGTCCCGTGTTGCTAAGTCCTCATCAAATGCCGTGGCAGTACCGCAT 
GCGACTGCTTGTTGGAATGCTTTTTCAATCGTTAAACCTGAAGCAATTCCAGCCACCATG 
CCTGCAACTGTACTAT CACCAGAGC CAACTGTATT AAC CACTTT CCCTTGTGGATT AACT 
GCTTTAATACTGATTTCTTTAT CAATATAAATAGC ACCAT CACCGCCAAGCGAGACAATA 
ACAGATTGCGCACCTTTATCAACTAACAAACGACGATATTTAATAACATCTGTGTCTGAG 
TTCACTGTTGTATTAAACATCACTT CTAATTCAT CTTTATTAGGTTTAATAAATAGTGGA 
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TGATATGGTAAAA.CGCTTTCAGCCAATTCTTTTTCAGCGTCGACTACTAATTTAGCACCT 
GTCTGTGCTGTAATTTGTGCAATTTGCGCATACGCATCGCTTGGAATACTACTTGGTACA 
CTTCCAGCAACAATAACTATATCTTCGCrTGTTGTATTTTTAATTTGTTGTAACAGTTGT 
TCAAATTGTGTTGACGTTATATGAGGACCCGGTGCATTGATTTCTGTTTCTTGTCCTGTT 
TTTAATTTCACATTAATACGTGTATCTTC^^ 

CTGTTATTTAATGTATCTATAATGAATTTCCCAGGAAATCCACCTGCAAATCCCAAGGCA 
GTTGACTCAACATCCAATGTCTTTAAGACGCGCGAGACATTAATACCTTTCCCCCCAGCG 
.AATTTATATGTTGCTGTTGCTCTGTTCAAACCA^ 

ACATAGTCAATTGAAGGATTGAAAGTGACTGTATAAATCATAAAGTCCCTCCTATAAAGT 
GATACTTTTGTTGGTATTCTTTTAACGATTCTTGATTTAATGCTTTTTCAGATGTGATGA 
TTGTCGTACTTTCTAGCAAAGGTACACGAG CAAAATATACT TTATTAAACTTAGAATGAT 
CTATAAGTACAAATGATTGATTGGCTAATGACATTGCTGTTTGTTTAACTAATGCCTCTT 
GCTCATCGGGAGTAGTTAATCCAAGTT CAATATCTAAT C CATTCATC CCGATAAAAGCTT 
TATCGAAACAAT ATCGT CTTAATATCTC CATAGCACTAGAACCAATCGTAG CAAGTGTAT 
TTrCTTTAACTTGACCACCTAGCATAATTGTTTTAATACCTTTTTTAAGTAAAGCTTCTA 
CATGTGTTAAACCATTGGTTACCACAATGATATCTTTCGCTTGAATATATTTAATTAGCT 
CCAATGTAGATGAACCAGCATCGATAAATAAGCATTCATTATCGTTGATTTGATTAGCTG 
CTATTTTAGCAATCATTTTCTTTTCATCAAGATTCGTTGCTAATTTTTCAGTTAAATTCG 
CCT(^CCATACGATTTTCTTTTAACATTGCACCACCATGCACACGTTGCAATTTCCCTA 
ATTGTTGTAGTTTAGATAAATCTCTT CGTATTGTTGAAGCACTGCAACCAGTT CGATC 



LOCUS 27A(A2) 

GGATCTCCTGTATTGAATTCTAAACATGAACTGATTGGTATTTTATATGCAGGTAGTGGA 

AAAGATGAATCTGAAAAGAATTTCGGTGTTTATTTCACACCACLAATTAAAAGAATTT 

CAAAATAATATTGAAAAATAAGTATCATCAATTCATTCGTGAAGTTGATTTTTTAAAGAG 

TGATTAAGAAAACGGTTACATAATTAACTAAATATACTGAATTATGTATCTAGATATCAA 

AATAATTAAAAGAGAGGAACTTAAAATGAACAAAAACGTAGTCATCAAGAGTTTAGCAGC 

ATTAAQ^TTTTAACATCTGTAACAGGTATTGGAACi^ 

AACTGCCAAAGCAGAAAATAATGTCACAAAAGTTAAAGATACTAATATTTTTCCATATAC 



LOCUS 27B(A5) 

GAAAAATA^GTATCATC^TTCATTCGTGAAGTTGATTTTTTAAAGAGTGATTAAGAAAA 

CGGTTACATAATTAACTAAATATACTGAATTATGTATCTAGATATCAAAATAATTAAAAG 

AGAGGAACTTAAAATGAACAAAAACGTAGTCATCAAGAGTTTAGCAGCATTAACAATTTT 

AACATCTGTAACAGGTATTGGAACAACATTGGTTGAGGAAGTACftACA^ 

AGAAAATAATGTCACAAAAGTTAAAGATACTAATATTTTTCCATATACTGGTGTAGTTGC 

TITTAAAAGTGCAACTGGATTTGTAGTTGGAAAGAATACTATTTTAACAAATAAACATGT 

GTCGAAAAATTACAAAGTGGGCGATCGTATTACTGCAC^ 

TGGtGGTATTTATTCGATTAAAAAGATTATTAATTATCCAGGTAAAGAAGATGTATCAGT 
CATTCAAGTTGAAGAGCGTGCAATAGAACGTGGACCAAAAGGCTTTAATTTTAATGATAA 
TGTAACGC CATTCAAATATGCGGCAGGGGCTAAAGCTGGTGAGCGAATTAAAGTGAT TGG 
TTATCCACACCCATACAAAAATAAATATGTTTTATATGAGTCAACTGGCCCTGTGATGTC 
AGTAGAAGGTAGCAGTATTGTATATTCAGCGCATACTGAAAGCGGAAACTCTGGATCACC 
TGTATTAAACAGCAACAACGAArTAGTTGGTATTCATTTTGCTTCTGATGTAAAAAATGA 
TGATAACAGAAATGCATATGGCGTCTACTTTACACCAGAAATTAAAAAATTCATTGCAGA 
AAACATAGATAAATAAACAAATTGACTTTAAACGAGCGTTGCAACATATCTCGAATTGTA 
AAGGAGCTTGAAAATGAATAAAAATATAGTCATTAAAAGCATGGCAGCATTAGCCATTCT 
AACCTCAGTAACTGGAATAAATGCTGCAGTCGTTGAAC^ 

AGAGAAGAATGTTACG CAAGTTAAAGATACAAATATTTTT CCATATAATGGCGTCGTT TC 
ATTTAAAGATGCGACAGGTTTTGTAATTGGAAAAAATACAATTATCACCAATAAACATGT 
ATCAAAAGATTATAAAGT TGGCGATAGAATTACTGCCCAT CCAAACGGTGACAAAGGAAA 
TGGTGGTATATATAAAATTAAAAGCATTTCTGATTATCCGGGTGATGAAGACATCTCTGT 
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CATGAATATTGAAGAACAAGCAGTCGAACGTGGACCAAAAGGCTTTAATTTTAATGAAAA 
TGTCCA&GCATTCAATTTTGCGAAAGATGCT 

TTACCCATTACCTGCTCAAAATAGTTTTAAACAGTTTGAATCTACAGGAACTATAAAAAG 

AATOWVGAC^TATTTTAAATTTTGATGCATACATTGAACCCGGGAATTCAGGATCACC 

AGTTCTAAATTCTAACAATGAGGTCATAGGTGTGGTGTATGGCGGTATTGGAAAAATTGG 

TTCTGAATATAATGGTGCCGTATACTTTACGCCTCAAATCAAAGATTTTATTCAAAAGCA 

CATTGAAC^TAAACAAATTTAAATATACACCATGAGCATGTGTTCAATAATTTTAATGA 

AAAACATCGGTCGAATATAACATAAAAAAACGTCTATATCAAAAGCATCATGAATAAACA 

GAGGAGCACAAAAATGAATAAAAATATAkTCATCAAAAGT^^ 

AACATCAATAACTGGTGTCGGCACAACAGTGGTTGA^ 

AGAAAATAGTGTGAAATTAATTACCAACACGAATGTTGCACCATACAGTGGTGTTACATG 

GATGGGCGCTGGAACAGGATTTGTAGTTGGGAATC^TACAATCATTACa^TAAACATGT 

TACTTATCACATGAAAGTCGGTGATGAAATCAAAGCACATC CT AATGGTTT TTATAATAA 

CGGTGGTGGACTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAAAGAAGATATTGC 

GGTCGTACAAGTTGAAGAAAAATCAACGCAACCAAAAGGTAGAAAATTCAAAGATTTCAC 

TAGCAAATTTAATAT AGCATCAGAAGCTAAAGAAAATGAACCTAT AT CAGT CATTGGTTA 

TCCAAATCCTAATGGAAATAAACTACAAATGTATGAATCAACTGGTAAAGTACTATCAGT 

GAATGGAAATATAGTGACATCTGATGCGGTTGTCCAACCTGGCAGCTCTGGTTCACCTAT 

ATTAAATAGTAAGCGAGAAGCAATTGGTGTTATGTATGCTAGTGATAAACCAACAGGTGA 

AAGTACAAGGTCATTTGCTGTTTATTTCTCTCCTGAAATTAAGAA^TTTATTGCAGATAA 

TTTAGATAAATAAATCATCCAT C CATACATTGATAAATGATTTTTAGAAATTAACAACAA 

AATCAACAATTTTAAACATCTCTGTGATTCTATTTATTCGAAATGATTTAAAAAATAAAA 

CTTCAAAAACCTAACCTTATATTTATACGAATACTTAGAGGAGCACAAAAATGAATAAAA 

ATATAATCAT CAAAAGTATTGCAG CATTGACGATTTTAACAT CAGTGACTGGCGTCGG CA 

CAACAGTGGTTGAGGGTATTCAACAAACGGCTAAAGCTGAACATAATGTGAAACTAA 

AAAATACTAATGTAGCACCATACAATGGTGTCGTTTCGATAGGATC 



LOCUS 27C(A7) 



GGATCACCAGTTCTAAATTCTAACAATGAGGTCATAGGTGTGGTGTATGGCGGTATTGGA 
AAAATTGGTTCTGAATATAATGGTGCCGTATACTTTACGCCTCAAATCAAAGATTTTATT 
CAAAAGCACATTGAACAATAAACAAATTTAAATATACACCATGAGCATGTGTTCAATAAT 
TTTAATGAAAAACATCGGTCGAATATAACATAAAAAAACGTCTATATCAAAAGCATCATG 
AATAAACAGAGGAGCACAAAAATGAATAAAAATATAATOVTCAAAAGTATTGCGGCATTG 
ACGATTTTAACATCAATA&CTGGTGTCGGC^ 

GCCAAAGCAGAAAATAGTGTGAAATTAATTACCAACACGAATGTTGCACCATACAGTGGT 
GTTA^TGGATGGGCGCTGGAACAGGATTTGTAGTTGGGAATCATACAATCATTACCAAT 
AAACATGTTACTTATCACATGAAAGTCGGTGATGAAATCAAAGCACATCCTAATGGTTTT 
TATAATAACGGTGGTGGACTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAAAGAA 
GATATTGCGGTCGTAC^GTTGAAGAAAAATCAACGCAACCAAAAGGTAGAAAATTCAAA 
GATTTCACTAGCAAATTTAATATAGCATC^GAAGCTAAAGAAAATGAACCTATATCAGTC 
ATTGGTTATCCAAAT CCTAATGGAAATAAACTACAAATGT ATGAATCAAC TGGTAAAGTA 
CTATCAGTGAATGGAAATATAGTGACATCTGATGCGGTTGTCCAACCTGGCAGCTCTGGT 
TCACCTATATTAAATAGTAAGCGAGAAGCAATTGGTGTTATGTATGCTAGTGATAAACCA 
ACAGGTGAAAGTACAAGGTCATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATTTATT 
GCAGATAATTTAGATAAATAAATCATCCATCCATACATTGATAAATGATTTTTAGAAATT 
AACAACAAAAT CAACAATTTTAAACAT CTCTGTGATTCTATTTATTCGAAATGATTTAAA 
AAATAAAACTTCAAAAACCTAACCTTATATTTATACGAATACTTAGAGGAGCACAAAAAT 
GAATAAAAATATAATCATCAAAAGTATTGCAGCATTGACGATTTTAACATCAGTGACTGG 
CGTCGGCACAACAGTGGTTGAGGGTATTCAACAAACGGCTAAAGCTGAACATAATGTGAA 
ACTAATCAAAAATACTAATGTAGCACCATACAATGGTGTCGTTTCGATAGGATCTGGAAC 
AGGTTTCATTGTCGGTAAAAATACAATTGTTACCAACAAGCATGTCGTTGCAGGTATGGA 
AATTGGTGCACATATTATAGCGCATCCCAATGGTGAATATAATAATGGCGGATTTTATAA 
AGTTAAAAAAATTGT CCGTTATT CAGGTCAAGAAGATATTGCCATTCTAC ATGTGGAAGA 
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TAAAGCTGTTCATCCAAAAAACAGGAATTTTAAAGATTACACAGGCATTTTAAAAATAGC 
ATCAGAAGCTAAAGAAAATGAACGCATTTC^ATTGTTGGCTATCCAGAACCATATATAAA 
TAAATTTCAAATGTATGAGTCAACAGGAAAAGTGCTGTCAGTTAAAGG<^ACATGATTAT 
TACTGATGCTTTCGTAGAACCAGGCAACTCAGGTTCAGCTGTATTTAACAGTAAATACGA 
AGTTGTAGGTGTTCACTTTGGTGGAAACGGCCCTGGAAATAAAAGTACAAAAGGATATGG 
TGTTTATTT CT CT C CTGAAATTAAGAAATT CATTGCAGATAACACAG AT AAAT AAAT CCT 
TACATAGATAAATGATTTTAAAAATTAACAACAA^ 

ATTCCATTTATTCGAAATGATTAAAAAAAATAAAACTTCAAAAAGCTAACATTATAATTA 
TACAAATACTTAGAGGAGCAGAAAAATGAATAAAAATATAATCATCAAAAGTATTGCAGC 
ATTGACGATTTTAACATCAATAACTGGTGTCGGCACAACAATGGTTGAAGGTATTCAACA 
AACAG CCAAAG C CGAAAATACTGTTAAACAAATTACAAATACAAATGTTGCACCATAC^ 
TGGTGTTACATGGATGGGCGCTGGAACAGGATTTGTAGTTGGAAATCATACAATCATTAC 
CAATAAACATGTTACCTATCACATGAAAGTCGGTGATGAAATCAAAGCACATC 
TTTTTATAATAACGGTGGTGGACTTT ATAAAGTTACTAAGATTGTAGATTAT C CTGGTAA 
AGAAGATATTGCGGTTGTACAAGTTGAAGAAAAATCA^ 

CAAAGATTTCACTAGTAAATTTAATATAGCATCAGAAGCTAAAGAAAATGAACCTATATC 
AGTCATTGGTTATCCAAATCCTAATGGAAATAAACTACAAATGTATGAATCAACTGGTAA 
AGTATTATCAGTGAATGGGAATATAGTGTCATCGGATGCAATTATTCAGCCTGGTAGCTC 
TGGTTCACCTATATTAAATAGTAAACACGAAGCTATTGGTGTAATCTATGCCGGTAATAA 
GCCATCAGGTGAAAGCACAAGAGGATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATT 
CATTGCAGATAATTTAGATAAATAATTAAAACTTAGACATTCACCCAATCCTGACAAAAT 
ATACTATAACTAACATTTATTAATATATATTGCATTATTTAATATGCATCAAAGCCAATC 
AACGATTGATTTTCACCAACTCAATTGTTGATTGGTTTTATTTATGTATGAATGAACAAC 
TTTTTGACATCATTAAGAATATAAATGATTTTGAAAGCATTTGAAAGCTACAAa\TTTCT 
ATAAAATTTTTGAATAACAATTGCGCCACTAAAACTCAAAATTTCCACCACCAACATCCA 
AATTATCAACATCGCAACATAACCAAATGTTATAATAAATCTATTACACAAAGAGATAAA 
TTACTTArGCAAAGGCGGAGGAATCACATGTCTAT^ 

GCTGAATTACATAAAAAATTATGGTCGATTGCGAATGATTTAAGAGGGAACATGGATGCG 
AGTGAATTC CGTAATTACATTTTAGGCTTGATTTTCTATCGCTTCTTAT CTGAAAAAGCC 
GAAC^GAATATGCAGATGCCTTGTCAGGTGAAGACATCACGTATCAAGAAGCATGGGCA 
GATGAAGAATATCGTGAAGACTTAAAAGCAGAATTAArTGATC 



LOCUS 27D(AF7) 



GATCTGGAACAGGTTTCATTGTCGGTAAAAAT 

ACAATTGTTAC CAACAAGCATGT CGTTGCAGGTATGGAAAT TGGTGC ACATATTATAG CG 
CATCC CAAT GGTGAATATAATAATGGCGGATTTTATAAAGTTAAAAAAATTGTCCGTTAT 
TCAGGTCAAGAAGATATTGCCATTCTACATGTGGAAGATAAAGCTGTTCATCCAAAAAAC 
AGGAATTTTAAAGATTACACAGGCATTTTAAAAATAGCATCAGAAGCTAAAGAAAATGAA 
CGCATTTCAATTGTTGGCTATCCAGAACCATATATAAATAAATTTCAAATGTATGAGTGA 
ACAGGAAAAGTGCTGTCAGTTAAAGGCAACATGATTATTACTGATGCTTTCGTAGAACCA 
GGCAACTCAGGTTCAGCTGTATTTAACAGTAAATACGAAGTTGTAGGTGTTCACTTTGGT 
GGAAACGGCCCTGGAAATAAAAGTACAAAAGGATATGGTGTTTATTTCTCTCCTGAAATT 
AAGAAATTCATTGCAGATAACACAGATAAATAAATCCTTACATAGATAAATGATTTTAAA 
AATTAACAACAAACTCAACAATTCAAATCATCTCTGTGATTCCATTTATTCGAAATGATT 
AAAAAAAATAAAACTTCAAAAAGCTAACATTATAATTATACAAATACTTAGAGGAGCAGA 
AAAATGAATAAAAATATAAT CATCAAAAGTATTGCAGCATTGACGATTTTAACAT CAATA 
ACTGGTGTCGGCACAACAATGGTTGAAGGTATTCAACAAACAGCCAAAGCCGAAAATACT 
GTTAAACAAATTACAAATACAAATGTTGCACCATACAGTGGTGTTACATGGATGGGCGCT 
GGAACAGGATTTGTAGTTGGAAATCATACAATCATTACCAATAAACATGTTACCTATCAC 
ATGAAAGTCGGTGATGAAATCAAAGCACATCCTAATGGTTTTTATAATAACGGTGGTGGA 
CTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAAAGAAGATATTGCGGTTGTACAA 
GTTGAAGAAAAATCAACACAACCAAAAGGTAGAAAATTCAAAGATTTCACTAGTAAATTT 
AATATAGCATCAGAAGCTAAAGAAAATGAACCTATATCAGTCATTGGTTATCCAAATCCT 
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AATGGAAATAAACTACAAATGTATGAATCAACTGGTAAAGTATTATCAGTGAATGGGAAT 

ATAGTGTCTTCGGATGCAATTATTCAGCCTGGTAGCTCTGGTTCACCTATATTAAATAGT 

AAACACGAAGCTATTGGTGTAATCTATGCCGGTAATAAGCCATCAGGTGAAAGCACAAGA 

GGATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATTCATTGCAGATAATTTAGATAAA 

TAATTAAAACTTAGACATTCACCCAATCCTGACAAAATATACTATAACTAACATTTATTA 

ATATATATTGCATTATTTAATATGCATCAAAGCCAATCAACGATTGATTTTCACCAACTC 

AATTGTTGATTGGTTTTATTTATGTATGAATGAACAACTTTTTGACATCATTAAGAATAT 

AAATGATTTTGAAAGCATTTGAAAGCTACAACATTTCTATAAAATTTTTCAATAACAATT 

GCGCCACTAAAACTCAAAATTTCCACCACCAACATCCAAATTATCAACATCGCAA 

CCAAATGTTATAATAAATCTATTACACAAAGAGATAAATTACTTATGC^AAGGCGGAGGA 

ATCACATGTCTATTACTGAAAAACAACGTCAGCAACAAGCTGAATTACATA 

GGTCGATTGCGAATGATTTAAGAGGGAACATGGATGCGAGTGAATTCCGTAATTACATTT 

TAGGCTTGATTTTCTATCGCTTCTTATCTGAAAAAGCCGAACAAGAATATGCAGATGCCT 

TGTCAGGTGAAGACATCACGTATCAAGAAGCATGGGCAGATGAAGAATATCGTGAAGACT 

TAAAAGCAGAATTAATTGATC 



LOCUS 28 (H13 0) 



AAATATTCGACAACAT CGTCTGGT AGACAGTCAGGACGCGTACCAATAGATAAT CCCACA 

ACACCCGGTTCTTTAAGTACAGGTTCGAATTTTTCTTTTAATACTTCAACCGGTGCATGT 

GTATTTGTAAATGCCTGAAAATAAGCAATATATTTTCCTTCGTGCCATTTCTCATGCATC 

TTTT CTTTAATTT CTTTAAATTGTACTGCGATTGAATCTGCACGATTACCTGCAAAGTCT 

CCGCTACCTGCAG CAGAACAAAATGTACATCCACCATGTGCTACAGTGCCAT CGCGGTTA 

GGACAGTCAAACCCGCCATCCAATGCAACIl'TAAATATTTTTTGTCCAftATTTATTT 

AAATGGTAATTCCATGTGTGATAACGTTTGTTTTCAAAAGCGTATTGGAAATGATTGCCC 

ATATGT CATTTTC CTTTCTATAAAAAAAGAGTTCTAAGTACAGATTTTAACATATTTTAA 

TGTTATAGTGTTTATTATAGTTTGACAAAAAAGAGAGAGGAACTATGAAATATGAATATA 

CCTAAATCAGTCTGGTGGCTAGTAATTGGCATGGCGTTAAATATTACTGGTTCCAGTTTT 

TTGTGGCCTTTAAATACAATTTATATGAAACAAGAACTTGGAAAAAGTTTAACTGTTGCT 

GGTTTAGTGCTAATGATAAATTCATTTGGCATGGTTATTGGAAACTTATTAGGTGGTTCA 

CTATTTGATAAATTAGGTGGATACAAGACGATTTTAATTGGAACTTT CACT TGTCTTTGT 

AGTACAACGCTACTTAATTTCTTTCACGGGTGGCCTTGGTATGCTGTATGGCTTGTAATG 

TTAGGGTTTGGTGGCGGAATGATTATTCCTGCGATATACGCTATGGCTGGAGCAGTGTGG 

CCAAATGGCGGAAGACAAACGTTTAATGCGATATACTTAGCGCAAAATATTGGTGTGGCT 

GTCGGTGCTGCAATGGGCGGCTTTGTCGCAGAATTTAGCTTTAACTATATCTTTTTAGCC 

AATCTTATTATGTATGTTGTGTTTGCGCTTGTCGCGGTAACGCAATTTAATATTGAAATT 

AATGCGAAAGTTAAATATCCAACTC^TTTAGATATTACTGGTAAAAAGAATAAAGCAAGA 

TTTATTT CATT AGTACTAATTTGTGCAATGTTTGCAATTT GTTGGGTTGCATATATT CAA 

TGGGAGTCTACAATCGCTTCATTTACACAATCTATTAATATTTCAATGGCACAATATAGT 

GrTTTATGGACAATTAACGGAATAATGATTTTAGTAGCACAACCATTAATTAAACCGATT 

CrCTATCTGTTAAAAGGAAACTTAAAGAAGCAAATGTTTGTCGGCATCATCATTTTTATG 

TTGTCGTTCTTTGTCACGAGTTTTGCCGAAAACTTTACAATATTTGTTGTCGGTATGATT 

ATTTTAACTTTTGGAGAAATGTTTGTATGGCCAGCAGTTCCAACTATAGCCAATCAGTTA 

GCGC CAGATGGTAAGCAAGGACAGTACCAAGGTTTTGTGAATTCAGCTG CT ACAGTAGGA 

AAAGCATTTGGTCCATTTCTTGGTGGTGTATTAGTTGATGCGTTTAATATGCGCATGATG 

TrTATCGGTATGATGCTACTACTTGTATTTGCATTAATATTATTAATGGTTTTCAAGGAG 

AArAATACGCAACCTAAAAAAATAGATGCATAATGAGTAAATAGAATTAACGTTATAGAC 

TTGAAATAAATGTCGTTATAACATAATATTAATTTGTATAATTTAATTTCGTTTGGAGCT 

TTTCTACAGAAAGCTAGTGATGCTGAGAGCTAGTGTTAAGGACTAAATGTAAATCGTATT 

AATTTTAAATTGAATGAATGACATCTCTTACTATTAAAATGAGTGCACAATTTTTGTGAA 

ATAGGGTGGTAACGCGGCAAATGTCGTCCCTATGTAAATAGAATAGTTAGAGGTGTCTTT 

TTTATTGAATAGGAGGAAATGTGTTGAATTACAACCACAATCAAATTGAAAAGAAATGGC 

AAGACTATTGGGACGAAAATAAAACATTTAAAACAAATGATAACTTAGGT CAAAAGAAAT 
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TTTATGCTTTAGACATGTTTCCATATCCATCAGGTGCTGGTTTACATGTTGGACATCCTG 
AGGGCTATACAGCAACAGATATCATTTCAAGATATAAAAGAATGCAAGGATATAATGTAT 
TACATCCGATGGGGTGGGATG(^TTCGGATTACCAGCAGAGC7^TATGCTTTAGACACTG 
GCAACGACCCACGTGAATTTACAAAGAAAAATATCGAAACTTTTAAACGACAAATTAA^ 
AATTAGGGTTCAGTTATGATTGGGAT CGTGAAGTTAATACAACA 



LOCUS 29(A)N10 



gatcttgcttgcgttttctaaacaatagtaatgatcctaataatgccatcattgcaccaa 
ataaagttgcatttgtgttttcgctcttatctcctgtttctggtaaagcatcagttttgt 
gttgttttgataccttattagaatggtttacttcacctttaggatttgatggtgctttct 
gttcattatttggtggtgtaactcttgaatcggagtcactatctgagtctgagtcgctat 
ctgaatccgagtcgctatccgagtctgagtcgctatctgagtctgaatcgctgtctgagf" 
ctgagtcgctatccgagtctgagtcgctgtctgaatctg^tcactgtctgaatccgaaF 
cgctatctgaatctgaatcgctatccgagtctgagtcgctgtctgaatctgaatcgctgt" 
ctgagtccgaatcgctatctgaatctgagtcgctgtctgagtctgaatcgctatctgaat" 
ctgagtcgctatctgagtctgagtcgctgtctgagtctgagtcgctgtctgagtctgaat 
cgctatctgaatctgagtcgctgtctgagtctgagtcgctatctgagtctgagtcgctgt" 
ctgaatctgagtcgctgtctgaatctgaatcgctgtctgagtctgaatcgctatctgagt" 
ctgaatcgctatctgagtctgaatcactgtctgagtccgagtcactgtctgaatctgact" 
cactatctgattctgagtcgctatctgattctgagtcgctgtctgaatctgaatcactgt 
"ctgaatccgaatcgctatctgattctgagtcgctatctgaacctgagtcgctgtctgagc^ 
ctgagtcactgtctgaatccgaatccggatccgggtctgggcttggttccggttctgggt" 
ctggacttggttctggatctggcgttggttctggttctgggtctggacttggttctgggt" 
caaccggcggccctggagttgggtctttcggatttactgctgaatcaccatcagcacttc 
caccaccataacgtacaacattctcattattccaaccgaaaatactgtagtctctatttg 
ttacaggatcaacattttcttgaataacctgagtttttaagttcttacctgtattgtcgt 
aatgcccttctactaatactacatatgttttagtaatatcacc?^atttaatactagcta 
catttggatgctcataatagattctatttttaaattggtctgttacttctttaaggttag 
agtcatttggatctgcatagtagctatctgataatttagatgtatcattcacttcaaaaa" 
ttctcagttttgtatctgtagcacttactttaccgctactttcttcgattttatcttggt 
agcctttaatatacacccacgtattacctaaaactcgttgcttagggttaacaaatactg 
tttgcttgtatgtgttttgacctgaagctgtatctacaccaataatttgagaagaaatgt 
tcx^cgccatttggtttatcaattcctgc^ttggcgaactatagttataagtaattttat 
tattaaacatttcatccgcaatattaatattcgcatcatatgttcctgatttaggtgcct 
ttgctcggtctgtaaataaaggtaatgaaaattgtccgttaatattttctttattattta 

cataatctgtaaagacaaatgtatacgt^^ 
caacatcgccattcgtacttttaatgtct 

aatccacgtctccattaccagttaaactatctggtaacttcgctgtaaaataatccccfg 
atttcactttat ctgtcactgtaaaattt gccgccataaatgtgtt accactttgatt ag 
ggtcaaatgtagtcttttctaacttgaaattacttgccgtaactttatcatttacatttg 
tag cttt agcatcagcagcatttactaccggtt cagcaacagct aaact acgt ac agctc 
tcgttctaacacttggtttactagttccttgcgcattggaaatcgtttgtggtgatgatt 
gtggtaaatctaatgtttgagaatttttaagctcactgtttgttgctatgctattagcaf 
cattcgttgttttattatctacttgagaatttgcttcttgaggaacagtttgatcttgca 
tttttgcagcagttgcttgatttttaattgccgtcggttgaggtgtttcatttgttgaag 
ctggctctgttgtagtggtattgctcgtttgtgtagacattggttttgttgtgctatcta 
cattcgcactgtttgtgtttgcactaatatcagatgtatcattagccgttgtatttaatt 
gaggtgtttctatcatattgtttttttcggaatctgcacttgcattatttttcgaagatt 
gcgttgtatcgttcgattgttctgaagcttgtgcttgatgattgcctatcccaaatagta 
tagttgcccctactattactgatgtggtacctaotgtaaaacgtctaatcgaatacttat 
tctgcttattcgacaaataatcaattctttttttcaaaaatattactccatttcaatttc 
tagattagtctaaattgtataatgaaataagaattatatcaa ttgcttttcgaaaaaaat 
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TACGTAAAATTTGTTTTCTTCCTATTTATATAACTTAAAATTTTCTGTTAACTAGCAAAA 

ATCAATATACTATTTTTACACTATTACAAATTT^ 

AAATTTTTCATCACCTTAAATTTTACTGTAATTT^ 

AAATTATTC ATCAT GC TAGCAAAAAAGGC CT AACGTATAAATGT ACGTTAGACCTCATGT 
TCAACTTATTCATTTTACATTGTATATTAAACACATACATCATTGAATAAATGTTTGCTT 
ACTAACC = 



LOCUS 2 9(B)GE2 



GATCCACATTGGGCATAATCACAGCTAATTTGTGTTCATTCGCATACCTTTCTATGCTTG 
TATATCTCATATATGTCGTTTCATCACTTGATAATCCATGTAACAACATTAAAGTTTTTA 
ATGGTTTAACAGTTGTATCGCTATTAAAGAAGCTTTGATCTTCCGGTAAAATGACTGTCA 
AATTTTGATGCATACCAATTGTTGGTGAATGATAGTTTAATGAAATATAAGCCATACGTC 
ATGACCCCTTTCTAATTCTACTTTATCAACATTTTACGCTTAATCAATTCACTTTAAAAT 
CATTTTCAACAAAAAAACCGAATACAAATGTATTC 

T CTTTATGATCTTGCTTGCGTTTTCTAAACAATAGTAATGATCCTAATAATGC CATCATT 
GCACCAAATAAAGTTGCATTTGTGTTTTCGCTCTTATCTCCTGTTTCTGGTAAAGCATCA 
GTTTTGTGTTGTTTTGATAC CTTATTAGAATGGTTTACTT CACCTTTAGGATTTGATGGT 
GCTTTCTGTTCATTATTTGGTGGTGTAACTCTTGAATCGGAGTCACTATCTGAGTCTGAG 
TCGCTAT CTGAAT CCG AGTCGCTATCGGAGT CTGAGTCGCTAT CTGAGTCTGAATCGCTG 
TCTGAGT CTGAGT CGCTATCCGAGTCTGAGT CGCTGTCTGAATCTGAATCACTGTCTGAA 
TCCGAATCGCTATCTGAATCTGAATCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAA 
TCGCTGTCTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAATCGCTA 
T CTGAATCTGAGTCGCTATCTGAGTCTGAGTCGCTGT CTGAGTCTGAGT CGCTGTCTGAG 
TCTGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAGTCGCTATCTGAGTCTGAG 
TCGCTGTCTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTGTCTGAGTCTGAATCGCTA 
TCTGAGTCTGAATCGCTATCTGAGTCTGAATCACTGTCTGAGTCCGAGTCACTGTCTGAA 
TCTGACTCACTATCTGATTCTGAGTCGCTATCTGATTCTGAGTCGCTGTCTGAATCTGAA 
TCACTGTCTGAATCCGAATCGCTATCTGATTCTGAGTCGCTATCTGAACCTGAGTCGCTG 
TCTGAGCCTGAGTCACTGTCTGAATCCGAATCCGGATCCGGGTCTGGGCTTGGTTCCGGT 
TCTGGGTCTGGACTTGGTTCTGGATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGT 
TCTGGGTGAACCGGCGGCCCTGGAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCA 
GCACTTCCACCACCATAACGTACAACATO 

CTATTTGTTACAGGATCAACATTTTCTTGAATAACCTGAGTTTTTAAGTTCTTACCTGTA 
TTGTCGTAATGC C CTTCTACTAATACTACATATGTTTTAGTAATATCAC CAAATTTAATA 
CTAGCTACATTTGGATGCTCATAATAGATTCTATTTTTAAATTGGTCTGTTACTTCTTTA 
AGGTTAGAGTCATTTGGATCTGCATAGTAGCTATCTGATAATTTAGATGTATCATTCACT 
TCAAAAATTCTCAGTTTTGTATCTGTAGCACTTACTTTACCGCTACTTTCTTCGATTTTA 
TCTTGGTAGCCTTTAATATACACCCACGTATTACCTAAAACTCGTTGCTTAGGGTTAACA 
AATACTGTTTGCTTGTATGTGTTTTGACCTGAAGCTGTATCTACACCAATAATTTGAGAA 
GAAATGTTCGCGCCATTTGGTTTATCAATTCCTGCAATTGGCGAACTATAGTTATAAGTA 
ATTTTATTATTAAACATTTCATCCGCAATATTAATATTCGCATCATATGTTCCTGATTTA 
GGTGC CTTTGCTCGGTCTGTAAATAAAGGTAATGAAAATTGTCCGTTAATATTTTCTTTA 
TTATTTACATAATCTGTAAAGACAAATGTATACGTCTTAGTCAAGATATCATATGTTGCT 
TTAGCTACAACATCGCCATTCGTACTTTTAATGTCTGCAATTGGCATCGTATTATTTGAA 
TTAGAATAATC CACGT C T CCATTAC CAGTTAAACTATCTGGTAACTT CGCTGTAAAATAA 
TCCCCTGATTTCACTTTATCTGTCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTT 
TGATTAGGGTCAAATGTAGTCTTTTCTAACTTGAAATTACTTGCCGTAACTTTATCATTT 
ACATTTGTACCTTTAGCATCAGCAGCATTTACTACCGGTTCAGCAACAGCTAAACTACGT 
ACAGCTCTCGTTCTAACACTTGGTTTACTAGTTCCTTGCGCATTGGAAATCGTTTGTGGT 
GATGATTGTGGTAAAT CTAATGTTTGAGAATTT TTAAGCTCACTGTTTGTTGCTATGCTA 
TTAGCATCATTCGTTGTTTTATTATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGA 

TC 
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LOCUS 30 (N15) 



GATCCATTTGTCCCTACCGCTCGTCTTACATCAAGTTTACCTTGCTCATTTAATGGAAAA 
TGAGTTTGTGGATGGTCTACATAAGCACGCACCTCGCCTTTAGCATTTGCATCGGCAATA 
ATTCGTCCAATAGGTCCTTGGCCATCTACAGTGACAGTTAATTTTTGATCACCTTTCAAC 
AT TGCGCC CATCATAGCTGTTGCTGT CATTGTTCTT C CCATTGCAGCAGATGCTGT CGGC 
CATGTATAATGTCTCGTTTGTGCTTCTTGAACAGTTTCAGTTGTCAAAGCAGCATAAGCC 
CTAATCTCTCCATCAAATGCTAATGCTTTAACAATATAATCGTGTGTCATTATTTCAATC 
TCCTCTATTACTCTATATTTAAAAAATTACTTTACTTCATAAAATGCAACAATTGTACTT 
ATTCTACACCCATCATTCTAAATAATGAAGTAACTTGTTTTACAATTATTTTCTGCTATA 
ACAATTCAACGACTTAAAATCTAATACGTATT^ 

ATAACTTTATCATAGAAAGAGGTACTGAATATAATCGATTATTTATTGTCTGGGTGATTT 

GGATCGTAAGGTTTTTCGATATTTGGGGCTTGTCGATGTGCTGGTTCATCTTTTTCATCA 

GATTTATCAGCTTCTTTTTTATCCTCAGCAATATCTTTTTCTTCTTTACGATCTTCACTT 

TCGTCACGTTGTCCATCTTCTAATTGCTCTTTACGAATCTCTTCATAAGATTTACCGAAT 

TTACCATCATTAAATTCAGAATCTTCATCTTTAACAACTTTAGCTGCATCATAATa 

T CAGGTAATTTACCTT CGTAGAATAATGATTGAATTTGTTCAGCAACTAATGTTTCTTCT 

GTTAATAATGTTTCAGCAATTAAAATTAATTGTTCTTTGTGCTCTAATAAAATTTGTTTA 

CAACGTTCGTATTGTTCTrTAAGGATTCGTTGAACTTCTTTATCAATTTCATATGCGATT 

TGGCTTGAATAATTAGGCTCACCTTGCATATCTTTACCTAAGAATACTTGACCATTGCTA 

TGACCGAACTGTAATGGTCCTAATTTTTTACTCATACCATATTGCGTAACCATTGAGCGT 

GCGATTTGTGTTGCACGTTCGAAGTCATTTGAAGCACCTGTTGATACTTCGTTAAAGTTA 

ATATCTTCTGATACACGTCCACCAAGTAAACCAO\GATTTTATCTAATAACTCTTGTTCA 

GTCATTA 



LOCUS 31 



ACGATGGTGTCTTGCAACATCGAAAATAATGTTGTGTAAGAACGTTGTTCTACCATATCC 

TGGACTTCCGATTAACGCGATGTGCCCAGCTTTTTTCAATTGCAATACCATCGGTCCTTG 

ATATTGTTCTTCTGGTACGTCTTTAAGTCCTAATGTTAATTCCACTTCTTTTGCATCATC 

TGACCATAATTTTCTGAAATCTGTTTCTACTAAATCTTCTTGATATACATTTTCTGGCAA 

TGGTGGTAGCCATGGACGCTTAACTTCTTCGATTTCTAATCGTGTTGTAATAGATTCGAT 

ATGATCTATGACCGCTTCTAACTCAGTTTGATTTTCTTTCGTTTCTTCATCTTCAAGTCC 

ACTCAAGTCTTTGTTGATTGCTTGAAGTTGACCATAGTCATTAATCATGTAAATCGTCTT 

ATCTTCAACTTCTAATTTATCGCCTTCGATGTCATATGTTGCAC CACT CCATGCAGATTG 

GAATAATTCATAAATTTCATTATTAC CAACTTGTAAAT ACGCACGAC CTGGTAATGTAAT 

GTCTGCTGCATCTGGTGTTTTTAAAATTTCATTACTGTCTTGTCTATCTTGTACTTTTAA 

TGCCAACTTAAATTTAGAGTTAGACCAAATTTGGTCATCAACAACACCCGATGGTTTT 

TGTCGCAAGTATTAAATGAATACCTAACGAACGTCCAATACGTGCCGTTGATACAAGTTC 

TTTC^TAAAATCRGGTTGTTCTGATTTTAATTCGGGAAftCTCATCGGAAATAATGAATAA 

ATGTGGCATTGGTTCTGTCGCAATACCTTCTTTAAATAACTTATGGTATTGATTAATATG 

GTTAACATCATGCTCTCCGAATAAACGTTGACGTTTTCTCAATTCGGCTTTGATTGATGT 

TAAGGCACGCAT CGCTTCATCGC CATCTAAGTTTGTAAT CGT ACCAACTAAATGGACTAA 

ATCTTTAAATAAGTTCGCCATACCCCCACCTTTATAGTCAATCAATAGGAATGCAACTTC 

ATGAGGGTGAAAATTAATAGCTAAAGATAAAATGTATGATTGGATAATCTCAGATTTCCC 

TGAACCAGTGGTACCAGCAACTAAACCATGTGGCC CGTGTGCTTTTT CATGTAAGTT CAA 

TGATAAAATATCATCTTTACCTCTTACACCTAAAGGTACTGCCATCGTTTTGTATGTTTC 

GTTTTGT C TCCATCGATTAACCACAT CAAGCTGAT C 
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GATCAGATAGATAAAGTATTTTCTTTTTATTATGTTTATCAGAATATGCGCCACCQAAAA 

TACC^WVTATAATAAATGGAAGTGTTTGACTCATAACCATCATTGATAATTTTAAAGATG 

ATTGGTTTGTCAATTCAACAGTAAACCAAATTATTTGTAACGAAAACAGCACAAA^ 

TCCGACGTAAGAAATTACC^TCAATAAATATGTAAAGTTTCTATTTTTa\AAACTTCTA 

AATAC^CATATTTATCACCTCTC^TAAAAATAATTGAATGCATCCACCAGCTTTTTTAG 

ACCTTCTTCTAAACT CTCTT TATC CAAAGCGCAATTAATTCTAATATAATTTAGTCAGTT 

AAATATCAATTATTTCGAAATATACATACTACTTGAAACACCATACATAACCCCCAAAAT 

GACTACTCAGAGGTTATATTCTACTAAT TATGATTAT ATTAAATATGAAAATATTAT CAA 

AAAAATCAAATTTATAACAAAAATACACCCCTTAAAGTTAGGTCrTTTCAATCCAACTTTT 

GGGGTGTATATCATTCTCATCATATTCTAGGTTGTTTTTAACAAACTAAATATAGTGAAT 

GCAAATCAACTATTATTTAAATTATGAATTATTTTAATTCTTTCTTCTACGAGCCAATAA 

CATTAAT CCAGCAATTCCAATTATACTACTAAAGAT GAAACCTTTTTG CGTGCTTTCTAA 

ACCTGTTTTTGGTAATTCTGCTCGTTTTTTCTCTTGATTAGCTACTGATTCTTTAGCAAT 

TTTAGATTTTTTAACT TTATCATTTTTAT CCATTGAATGAACTGGGCCATTTGGTTTTGC 

T CTGTCTTTCGATAATC CTGGATTGTTAGGATTTACTGGGCCACTTGGATGAGTTGGT C T 

GCTCGGCTTCTCTGGGTTTTCAGGTCCTTTTGGATCTTTTGGTTTCTCTCCACCGAACTC 

TACAATCTTATCTACTGGTTGTTTTGTGATCTCTTCTGTTGGTTGACCCTCGCCAACTTT 

TTCACCTGTTAATGGGTTCACTGTGATTGGTGTTGTGATTGTCTTACTTCCTGGTTGTCC 

TTCTTGTTTCACTCGCTCTTCACCAGGTTGTAATTTTGGATTAAACTCACGTTTTGTTTC 

AAACGGTATCTCTACTGTTTTTGTTTCTGGTGTACCCGTTTTTGGTCCGTGTTTAATCAC 

ATCATCCACTGGCTCTTCGATCACTTTTCCTGTGTCTGGATTCTTGATTCCTGGTTTACC 

TGGTACTTTTTCCGTTTGATCTGTTGGTAAGTTTGGATCAAAGATATCTTTATGACCTTG 

CGGTATTTTCTCGCCACCGAATTCTGTTAATTCATTAACTGGATCTTTTGTGATTTCTTC 

TTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGT 

TATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATC 

AGGATTAAATTTACGTTCTTTCTCGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCC 

TTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTC 

TGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGG 

ATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATT 

AATCGGATCTTTTGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAA 

TGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTAC 

TTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATTTC 

TTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGG 

TGGTCTAACTACATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTC 

TTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTC 

TGGTCCGTATTCTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTCGATTCACC 

TTTACTAATAATTT CTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCT C 

ACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTT 

ACGTTCTTTCTTGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCC 

ATATTTTGTTACGCTATCGACCGGTGGTCTAACTACGTCTCCTGTTTCTGGATTCTTAAT 

TCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTC 

TCGATGACCTGGTGTTATCGTTT CTGGT C CGTATT C TGTTAATTCATTAATCGGATCTTT 

TGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCC^GTTAATGGATTTTTTAG 

TGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCC 

TGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATCTCTTCTTTTTCTAC 

AATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTAC 

ATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGT 

TGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTC 

TGTTAATTCATTAATCGGATC 
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GATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCAT 

TAATCGGATCTTT TGTGATTTCTTCTTTCGATT CACCTTTACTAATAAT T TCTCCAGTT A 

ATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTA 

CTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTTGAATGGAATTT 

CTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCG 

GTGGTCTAACTACGTCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCT 

CTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTT 

CTGGTCCGTATTCTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTCGATTCAC 

CTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCT 

CACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATT 

TACGTTCTTTCTCGAATGGAATCTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTC 

CATATTTTGTTACGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTCTGGATTCTTAA 

TTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGT 

CTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATTAATCGGATCTT 

TTGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTA 

GTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCC 

CTGGTGCTAAATCCGGATTAAATTTACGTTCTTTCTTGAATGGAATCTCTTCTTTTTCTA 

CAATCGAGT CTCCTTTTACAGGTC CATATTTTGTTACGCTATCGACCGGTGGTCTAACTA 

CGTCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCTTCTTTCTCTCCTG 

TTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATT 

CTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTTGGTTCACCTTTACTAATAA 

TTACTCCAGTTAATGGATTTTTTAGTGTTGGTGTCGTTATTGTCTTCTCACCTTTTTGTC 

CTT CT CTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTT CT TTCT 

CGAATGGAATCTCTTCTTTTTCTACAATCGAGTOTCCTTTTACAGGTCCATATTTTGTTA 

CGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTAC 

CTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATC 



LOCUS 33 (014) 



GATCGATAAAATAGTTTATGCCTTGGGCGAAACCAGGTGAGGTTTTGACGATAATGTATG 
AACCATTGATGATTGAACrTAGAACTTCATGTTCACAATAGTGTCTAAACTTTTCTCTCA 
TCTCTTGTTCTGTTTGATTATTAATAGCTTTATAAATCCATGTCTCACAATCGATAGGGA 
CACGATATATATTTAGTTCCTTCAAGTCTTTAGCAATTGTTGTTGCACTATATCTTACAC 
CAAAATATTCTTCAATATATGAAATGATTTGTTCTTTTTTATAAATCTTATGCTTTTTAA 
CTATTGTAGAAAGAATTTCTAATCGTTTACTTTTCTTCATATTGTAAACTCCTTTGGTAG 
TT ACGTTT CTTGTATTAAAAAAT AAATT CATG CATGTTT CATTT AT AAT TTAACACTTTG 
TTTTGCAAAAGATAATAAAAATACATGTAAATTTTTTGT^^ 

TGTATTCTAAGT C AGCATTTAATTAT CACATATCTACTACTTGTAATGATTTTAGACTGC 
CGAGTAGTCTTTCGGGAGAGAACCCTCACACTCCTCTCATCTAATTACAAAGAGAGGGTA 
TACCTACAAAGTCAATTATCAATGTAGGTATACCCCATATATAAGCTGTATTTAAAATTT 
AATTATTTATAAGTGTTTAACATTACTTCTTCTTGTTTATATATTTTTACTCCACGCCTA 
CTTCATTCCATGCTTCATACACCTGTTCAGCTGTTTGCTCGTCATATAAATCTTTAGCCG 
CTTGGTATAATGCATCTTTACAATCTTTGAAGTTTGAATTACTTGTTAAGTATTCCGTTA 
ATGCTCGGTAGTAAATTTGTTCTGATTTAGATTTCCCTATTGCTTGAATCACGTTATAAG 
CTGCTTTATTTGGAATTCCAGAATTCGTATGTACGCCACCATTATCTTTTTCAGTGAATA 
CATAGTCTTTCATATGAGCTGGTTGACCAAAT TGTTCTGGGTTTGACATG CTGCGTAAAG 
CGTCTCCCTCTTTTCCAGGTGTGTAGACATCTTCACCCATTAAGAAATCCTCGTCATCTA 
CAAAGTATCCAAAAACATCTGAAAAGCTTTCATTTAGAGCGCCTGACTGGTCCTTATATT 
CTAAGTTCGCTGTCTCTTGTGTCACACCGTGTGTTAATTCGTGTGCTACTACGTCATTTG 
CACCCGATAAACTTGTGAATGTGCGACCATCACCATCACCATAGATCATTTTGTCACCGA 
TCCATGCGGCATTATTTCTGTTATCTTGACCACCGTAGTTATTAACATGCGTTAATGAAA 
CAATTGGACTACCTTGGTTGTCATATGAT TCACGACCAAATGTGT CTT TGTAATAATCAT 
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ATGTTTGTTTAGCGTA?VTAATTTGCATCTACGCCAGCACGTTGCTCATCTTTTACGAAGT 
TTTCATCTTCATTAGTAATCAATGTTGCTTG 



LOCUS 34 (018) 



GATCCTTTGTCACTACCTGAAGCAGAATTTTTATCATCTTTACCTGGTGCATTAGCACCT 

GCTACATCAGTTGGTCCATTAAATTTATATGTAATGTTGTAATGATGGTCATATTTGAAT 

GGCTTTCCATTTACTTTTTCATCGATATAAACGTCAATTrTTCCATCTATTTTACCGTTC 

AACTT ACTTACTT CAAATTCAGAAGTGCGTTCAT CTTTGGCAGTGTT TTTACTAATAATA 

TTTTCTTTATGTCCTTCGATACTCATTCCAGTAATCCAATGACTGTGGTTGACAGTTATT 

TGAACATACAATTT AC CATTTTT CTTAATGTACTTTGC CGGTTT ATTAAAATAGTCATTA 

GCAATTGACGTGTCATTGGTATTGTATTTGTAAACCTCATAATTCAAAGTACCGCTATCT 

GCGGCATTTGCAGAATTACTGAATGTCGCGATGATGATAATTAACGCTAAAATCGTTGTA 

TTAAAAACTTTTAAAATATTTTT CAAAACATAATC CTC CTTTTTATGATTGCTTTTAAGT 

CTTTAGTAAAATCATAAATAATAATGATTATCATTGTCAATATTTATTTTATAATCAATT 

TATTATTGTTATACGAAAATAGATGTGCTAGTATAATTGATAACCATTATCAATTGCAAT' 

GGTTAATCATCTCATATAACAACACATAATTTGTATCCTTAGGAGGAAAACAACATGACA 

AAACATTATTTAAACAGTAAGTATCAATCAGAACAACGTTGftTGAGCTATG 

ACAATGGGTACAGCATCTATCATTTTAGGTTCCCTTGTATACATAGGCGCAGACAGCCAA 

CAAGTCAATGCGGCAACAGAAGCTACGAACGCAACTAAT^ 

CAAG CAACAT CACAAC CAATTAATT T C CAAG TGCAAAAAGATGGCTC TT CAGAGAAGT CA 
CACATGGATGACTATATGCAACACCCTGGTAAAGTAATTAAACAAAATAATAAATATTAT 
TTCCAAACCGTGTTAAACAATGCATCATTCTGGAAAGAATAC^^ 

AAT CAAGAATT AG CAACAAC TGTTGTTAACGAT AAT AAAAAAG CGGAT ACT AGAACAATC 
AATGTTGCAGTTGAACCTGGATATAAGAGCTTAACTACTAAAGTACATATTGTCGTGCCA 
g^TTAATTAC^TCATAGATATACTACGCATTTGGAATTTGAAAAAGCAATTCCTAC^ 
TTAGCTGACGCAGCAAAACCAAACAATGTTAAACCGGTTCAACCAAAACCAGCTCAACCT 
AAAAGACCTACTGAGCAAACTAAACCAGTTCAACCTAAAGTTGAAAAAGTTAAACCTACT 
GTAACTACAACAAGCAAAGTTGAAGACAATCACTCTACTAAAGTTGTAAGTACTGACAC 



LOCUS 35A(P13) 



GATCAATACTAT TTTCAC CTGT CGTTTT CGCTTGGTCTACAT CAT TTTGACTATTAGCAG 
CTTGAATGTTGCTATTTGCTTGTGTCACAGCATTATCTACGTCCGCATTAGCCGCTGCAA 
TTTCTTCAGCAGTAATGTCTTGCGTTTGAGCGATTGCTGTTTTACGTTCATTCGCTTTCG 
TAGCAATTGCTTCTTTCGCATTATCTTTAGTTGTTGTTGCTGGCTGAATCGCTTCAATTT 
TAGCAATTGCTGCTTTTTTAGCCGCTTCAACTTCCGCATTTGTATGTGCTGCATCTATTG 
CGGCATCAGCTGTTGTTTTTTCAGTTTGAACTTGTTGTTTAGCAGCTGCTTTTTCTTCAG 
TTGTTGAGCCGTTATTTCCATCAATTGCTGTTTCTTGAGCTTGTACTTTATCTGCAATTG 
CTTGTTTTGCTGCTGGTTTAACATTTGCATCAGGTGTAATGGCTGCGATTGTAGCTTCAT 
TTGTAGTTTTTGCATTATCCACATCATTGTTTGCTGCAGCATTATCTATATCAGCGTTTG 
mGTAACTACTGCTTGATCC^CTTTGTCTTTCGCTGCTTGTTGTTCTTCAGTAGTCGAAT 
CATTCATTGCTTCAATTGCTGTTTTACGTTCACTTGCTTTTTGAGCGATTTCCGCTTTTG 
CATCCGATTTCTTAGTTGTGGCAGCTTGAACTTGATTAATTGCAGCAATACTATTGTCTT 
TAGCTGTTGTTACATCACTGTTTGTATTTGCAGCATCAAGATTTGTTCTTGCTTCTTGCT 
TTTTAGTATCTAATTCTGTATATGCAGCTTGTTTTTCTTCTGTAGTTGAAGCATTGCTAT 
TTTGAATTTCTTGTTTACGTGTATTATATGCGTTTTCTACTTCCGTATCAGCTGCAGGTT 
TAACTTTTGCTTGTGTTTGAATTGCATTGATTTTATCTAATACTTTTGATTTTGTATCAG 
CAACT T C CTGTTTTGATTT AACAACTTGGATGT CATGTAAACCTTGCTTTTGAGCTGCAT 
CTACTGCTGCATCAGCTTCTGCTACTTCTTCATTTGTTGCATTTGAAACTGTAGCATTTT 
GAGCTTTTCTAGCTGTTGCAGCTTGTTTAACTTCATTATAGGCATCCATTTTTGTTTGCG 
TAGAGTCAGTAATATTTTCAATTTTTGAGATTTCTTCGTTTTTAACTCTTTCTAAATCTT 
GTGCAGTCGTTGTCGCTTCAATTGCTTTAACACCAGAAACTTTAGCTGCATTAATACGTT 
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CAATAGCTTCCGCTACTTCTTCATTTGTTGTATCAGGATTTAAAGGTGCTTGATCAATTT 

GTGCTTGAACAACTTCGTCAAATTCTTCAAGAGCTGCTGCTTTAGCTGTTGTAGCAGGTG 

TAGTTTGATTAATATCATTGATTGCTTTTGTTTTAATGGCTTCTACTTGTGCATTTGTTG 

TTGCTGCATCAATATCTTTAATTGCCTTTGTTTCAATTTTACCAATTTTATCATTTGCTA 

CZATCTTTTTCATCTTGTAATGATGCATTTGACTTTTTAATTTGTTGTTTACGAG 

CTGCTTGGATAATATCTTGTTTCGCTTGAGGTTTAACTGTC 

CTAACaCTGCGATACCATTATCTTTTTCAGTTGTGACACCTTGTGCTGTAGTTTGTTTAT 
TAATTTCTGCGATTGCATTATTTTTATCATTGTTAATTTTAGTTAa\AGTGCTGCAACTT 
CATCTTGCGTAACTTTTTTACTTTGTTGTGCTGCTGTAACCTTTTCTTGAGCTTTAGTAT 
CTAATTC^GCAATTGCTGCTTGATTATC^TTAATGCAGCTTGTAATTTAGTTACTAAAC 
CAT CAAT AT CCG C TTGAGATGCACGATTTG CAGTTTT AACAT GATT CGCAT CTT CATTTA 
AAATAGTATCTGCTTGTTGTTTAAGTTTATTGTATTCTGCAATTGATGCTGTTGTGTAAT 
GACTATTATCAACTTGTGAGTTTACTTGTTGTTGCAACGCATCTTTGTTCATTTCAACCG 
CTACTGAAAATGGATCTGCAGTTAGTGTAACTTCTGGTTGCGCATTATTAATTACAACAT 
CTGAAGCAGTACGATATGTTAATTTTTCATTAAAATCAATATTTTTAGGTGTATCGATAT 
TCGCAACATTAACTTTATATGATAATTTTAAAGATTTATCTGGGAATAAAACTTCTTTAG 
TGTGTGTACCACGTGCCGTTGTCACACCTTGGCTTGTAAATGTAACTTTATTTGCATTTT 
GATCATAATTAACAGTCATATTTTTCAATACTGTACTGTCTTCATTACCATTAGGGAATG 
TTGTAGTTAATGAATTATTAACGTAAGTTACACCTTGTGGTAATGTTACTTCATATTTAA 
ATTGATC 



LOCUS 35B (P15) 

CAATTCTTATTTATCTGATGAAGTAACACGTGTCGGACGAGGTACATTACGTAAAATTGG 
CCCTAAAGATAGAATTATAAAACCATTAACATATCTTTATAATAAAGATTTAGAACGCAC 
TGGTTTATTAAATACAGCTGCATTGTTATTGAAGTATGATGATACAGCAGACCAAGAAAC 
TGTTGAGAAAAATAATTACATTAAAGAACACGGTTTAAAAGCGTTTTTAAGTGAATATGC 
TAAAGTTGACGATGGCTTAGCCGATGAAATAATTGAAGCGTACAATTCACTTTCATAATT 
TATTGAGCTTTGTTTGAAACAAGAAGTTTCCAACGTTATTCGTTAACAATCAGTAATAAT 
GTAGTAGTTCCCTTGAATTAACAATATTAAATTTCTGAACATAAAAAATACTCCCTTCAA 
CATAGACACTTAACTTGTGTTATGTATGAAAGGAGTATTTTTGCGTTAATAATTTGTTTT 
ATTTTCGAGCCAC&GCCACCTATTCAATGGCTATTGGTCATT^ 

TAACTGTTAGACTTGGTTACTTAGTAAGGAATATTTCCCTATGAAATAACTAGATGTTCA 
CATTCTTGAATAAATTTTATTCTTCAGTTTGTTGGTCTTTCTTAGTGAATCTTCTAATTA 
AGAATGCCATACCTGCACCTAGAGCTAATTCAGCATATGGTAAATCGTCATTATGTGACA 
TACCAGTATCTGGTAAAGTTTTAGCTTGTTGTTTAGCTTTATTAACTTTTCCTTGTTGAG 
CTGATTTTGTCTTAGCTTGGTGGTCGTCAGTGTTAGTTACATTAAGCATATCTTGATTAG 
CACTATTGCTTCCATTTGAAACTGTAGCTGGAGATGCATTGGCACCGTCGTTTTGCGTAG 
CTTTATTGTTTGCAGCTGAACCAACTGATTTTTGCGTATCATTAGTATCTGCTGTTGCCG 
TAT CATCTTTTTGGCTAACATTAGTTGAAGTCATTTTTTCTTTTGCT T CAGAAGATGCAG 
ATGTTGATGGTTTATTCGAAACTTCAGTATCAGCTTTGCTTGGCGATTTATCTGCTTCGT 
TAGATGCAACGTTAGTTTCAGACTTAAGTTGTCCTGCATCAGTTTGATTTGTCGTACTTT 
CTTCTTTATCTTTTGATGTAT TAGAAGGTACATTTGGTTCTGTTATGTCTGCTGAAGG CA 
ATGTTTCAGTTGTTGATTCAACCATACTTTGATTTGTTGAATCACTACCATCTTTTTCTG 
CCTTAGCTTTATTTTCAGATTTTGGTTGTGCAACCTTGTCATTAGTTGATTGAGATTCAG 
CkCTATTATTTACTTCAGCATTTTGTTTTGAAT^ 

CAGCAGATGATGCTGCTTCTGTGCTCGCAGTTGTTGGAGCCGTTGCTGTTGATCCTGTTG 
GTGCATTCTCGTTTGTTGCTGTAGTTGTACTATTGTTATTTGTTGTGCTTTCTGCTGGCG 
TTGCATTATCAGTTTCTGTTACAGGTTTATCAGTTGTGCCGTTATTAGTTGATTCTACTT 
CTGGTTTACTAGTTACATCGTTAT.CCATTGTCGGACTGTTTGTTGATGCATCTACACTAG 
AATTGTTATTAGCTTGCGGTTTATCATTTGCATCATCAGTTGCTGATGTTGCTGTTGTTT 
CACCTGTTGCCGCATCACTATTATTTGGTGTTGTCGGAGAAGCGTCTGCTTTGCCATTAG 
CTGTCGTCTCAGATACGTTAGGTTGTCCAGTATTTTCTGGTGTTGCATTAGCATTTGAAT 
TTGCTGTTGCATCAT T ATT AT CTATACCATTATTAGTATCATTAGCATCTGGATCATTCT 
GAGGCACAATCGCTT CAATTG CAGGTATCGTTACATTTTGTAATT CAGCAACTTCTGCAT 



68 



WO 03/011899 PGT7GB02/03606 



TTGTTTGTGTTTTATCTAATTTATCAGCAAATCTGTCAAAATATCTACCTAAATCCGTAC 

GTGCAATTTCTTTCGCCGATGCATCTGCArCTGCATTTTTAATTATTTCTATTTGCTTGT 

TAACCACTTCTCTGATTGCTTCCAAAGCArTTTTCTTAACTTCAGGATTAATACGTTGTG 

CTTTAAGTTGTTCAAGCG CACTATTTTTGACAGTAGCGATTT CTGCATTTGTAGTTTGAT 

CAGAAATATCTTCAGTTGCTTTTGATAAAATGTCTT CTAAAG CATTCGTAAACGCTTCTT 

TTTCTTCAGTTGTAGCATCAGCGTTGACATTTACACCTGCTTCAATCTGGTCTAGTGCAG 

TTTCTAATTCTTCGATAGCTTTTTGTTTTTCTGTTGAGTCGATTTGAATGTTATCAAATG 

CTTCAAGTCCTTGAGCTTTCGCTTTTTCAACTTCAG CAGTTGTTGTTGCATCAGTAATAC 

CTTGTTTAGCTTGATCTGTAATTTGTTTAATCATTGCTAATGCTTCAGTTTTTTCTTCAG 

CAGTTAACTGGTCACTTTGATCAATAGATTCTTTCGTATCTTCTGCTTTAACTTCAATAG 

CTTGGTTCGCTTTAGGTTTAACAGTAGCATCTACTTGAATAGCATCAATTGCTGCTTTAC 

CTTGTGTTAATGCATCATCAACGTCACCATTATCCACACCATTATTAATGCTTTCTAATG 

CAGTTTGAACATTTTGGTCAACTTGCTTAATTGCTTGTTGCTTTTCATCTTGTGTTGCAT 

TAGTGTCAGCTGAAATATTATTTTTCTTCTGATCTGCATAAGCATATAAATCTGTTGTAG 

CTGATTCTTTTTTACCTGTTGGAATTGTGTAATCGTTAATATTATCTAAGTCATTATGAA 

TTTGAACTTCAATGTCATCTTTAGAAGTAGCTTGATTAACATTTTGATCCGCAGTTTGTT 

TTAATTCAGCAAGTTTTTGTTTCGCTTCAGCAATTTCACTTGAAGTCGATGCGTTAGAGT 

TATCCGCTTCGTTTACTTTAGCATTATATGCATCTTCAATTTTAGCTAAAGCATCTTTTT 

TGTACT.CACTAAATGTTTTAACTGCATTAATTTTAGCTTTTCCTTCTTTAACTGCATTAT 

CAACATATTCATTTGTTGATGATTGATCGACATTTGTTTTCGCTTGATTTAATTCAGTAT 

CAACTTCTTGTTTTGCATCATTAATTTCTTGTTGTGATGCATTTGGTGTTTGTTCTATTT 

GTGTTTTCTTATCAGCTGCAGCTTGATCTAATTCTTTTTTACCTGCTGGTTTCTTAACAG 

GATTTGCATGAAGTTGT TGAACTTTTTGTACTGCTGTAT CTTTAGCAGTAGTTACATCAC 

CTGTAGTAGTTGCTGCATTAATATTATTTAAAC CTTCTT CATATGCTGCT CTAACTGGTC 

CAATATCGTTACCTTTTTCTTCATTAGTAGTCTCATTATTATTAAGTATTTCAGTTATTT 

TATTTTGCATTTCAGTTAGCAATTCCGCTCTTGCATTCGTTTTAACATCTGTTGATGCTT 

GAATTGGGTCAATTGCTTGAATTGCATTATCTTTTGCAGTGT TTACATCAT CGATTGACT 

GTGCATTTTCAATATTTTGATTACCTTGTGTTAATTGTGCGTCTACTTGTTGATTTGCTT 

GTTCTTTTTCTTCAGTAGTCGCATCTGCAGTTTGTGCAATAAGCGCTTTTTGTTCGTTTG 

CTTTTGTTGCTAATTCATCTTTCGCAACATCTTTAATTGTTGTATCTGCAGTAATACCTT 

GAATATCAGCAACTGCTTGATCTTTAATTTGCGTAACATCATTAGTTGTTTGTGCATTTA 

AGATATCTTGATACGCTTTTTCTTTAGCTTTTAAAACTAAATCTTTTGCTGCATTTTTCT 

CTTCAGTTGTAGCACCAGTTGTATTATCAATTGCTTGATTTTGAGTTGTCACAGCTTGAT 

CAACATCATTTTTAGCATTTGATTTAACCGCTGTTGCTGGTTGCGTGCTTTGAATTGAAT 

TCTTTCCAGCGTCTTTCGCCTGATCTACACCATTATCATCAGTTGCAGCTGTAATATTAT 

TTTTCGCGTCTGTAACTGCTGTTGCTAATTGTTGAATAGCTGCTTCTTTTTCTTCTGTTG 

TAGCGTTCTGATCATTATTGATAACATTTGTTTGCGTTGCTTGTAATTGATCAATTTCAT 

CTTTAGCCGCTTGTTTCTTCACAACTTTTGGTGTTACCGCATTAATCGCTGCTTCTGCAT 

TTGCTTTAGCTTCATCAACTTGTGCGTTAGTAGTTGCTGCTGAAATGGCTTGATTTGCTT 

TACCATTTTCAGTATTTGCTTCAGCATCAGCTGCTTGTTTTTCTTCATCTGTTGCATCTG 

GCGTAGCTTGAATCTCTTGCAATTTGTTATTTAAAATTGCTGTGATTTCATTACGTGCAG 

TTGCTTTTTTATTAACTGTTGGTGTTACTTGATCAATACTATTTTCACCTGTCGTTTTCG 

CTTGGT C TACATCATTTTGACTATTAGCAGCTT CAATGTTGCTATTTGCTTGTGTCACAG 

CATTAT C TACGT CCGCATTAGCCGCTGCAATTT CTTCAGCAGTAATGT CTTGCGTTTGAG 

CGATTGCTGTTTTACGTTCATTCGCTTTCGTAGCAATTGCTTCTTTCGCATTATCTTTAG 

rTGTTGTTGCTGGCTGAATCGCTTCAATTTTAGCAATTGCTGCTTTTTTAGCCGCTTCAA 

CTTCCGCATTTGTATGTGCTGCATCTATTGCGGCATCAGCTGTTGTTTTTTCAGTTTGAA 

CTTGTTGTTTAGCAGCTGCTTTTTCTTCAGTTGTTGAGCCGTTATTTCCATCAATTGCTG 

TTTCTTGAGCTTGTACTTTATCTGCAATTGCTTGTTTTGCTGCTGGTTTAACATTTGCAT 

CAGGTGTAATGGCTGCGATTGTAGCTTCATTTGTAGT T TTTG CATTATC CACATCATTGT 

TTGCTGCAGCATTATC TATAT CAGCGT TTGCAGTAACT ACTGCTT 



LOCUS 3 6 (P5) 
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GAT CATCTCTAT CAATTTTTATATTAAATTCATTTTTTTGAATCGATAAAATAAACTCG A 
TTAGCTCTTCCTTATAAGACCTATT ATATTCAATTATGTTTATAGC CATTTTTATCTC CT 
TTTTCATTTAATTTAATTATAAAATGTGCGTTTAGTTTGTATCTAGTGTACTCAGTACAG 
CCTCAAATGAAGTTTCATTCCACTTGGCACTTAATAAAGACAAGTATTTTAGCAGTAATA 
CAATAAAGTCCAATAAATTTCCCTAACTTCAATATCCACTTTTTAAAAAATGTATTTTTA 
ATTAATAAAAAAACTCTCCCCAATTTCTATGGGAAGAGCTATATATTTAATGTCTAAACA 
TTACTTTTATTTATT ATGAAGGAATTAGAAT CCCCAAGCACCTAAAC CTTGTGCTTTGTA 
TGCTTTAACAGCTGCGTTGATTTGTTGGTCAACAGTGTTTGTTGGACCCCAACCTGGCAT 
AGTTTGGAATAAACCTGAAGCACCTGATGGGTTGTAAGCATTTACTTGACCATTTGATTC 
ACGAGCGATGATTGCAGCCCATGTAGAAGCTGAAACACCAGTACGTTGAGCCATGATTTG 
AGCTGCTGATGAACCAGTAGCACCTGCAGTATTACCATTGCTTAATCTCACTGAACTTGA 
AGTAGTTGAAGTGCTGTAGTTATGGTAAGTTGGAGCTGAAACAGCTTCAACGTTTGAGTT 
ACTTGATTGTGCATTGTAGCTTACTGATTGTACATTTGAACCTTGGTTGTATGAAGTAGT 
GTAGTCTGCACCTGCAACGTTTGAGAAACCAGCAGTTTGACCATTAGCTGCTTCATAGCT 
CCATGACCATGTAGTACCATTTGAAGTGAAGTTATATTGGAAACCATCTTTTACAAAGTG 
GATGTCATATGCACCATCTTTGATTGGAGCTGCATTTAATTGATCTTGGTGATTATGCGC 
TAAGTCAACTAAGTGTGCTTGATCAACGTTTACTTCAGCAGCGTGTGCTTGATGTCCTGT 
ACCTGCTGCGTAACCTGTTACACCTAATGCCACTGCTAATGATGATGCCATAATTGTCTT 
TTTCATAGTAAAAAATCCTCCAGTAATAATTGTAAGTTTATGTTTTTAGTAATTATATTT 
TGAATTTGAATGTCGTAGTGCAAGTTTAAATTGTCTTTTATTTCTTTCAACGGTACTCAC 
TATATCACAAAAAACCAGCCAGTAAATTACACTTTCT^ 

TGTTATTTGTAATGTTGAAATATGGCTGTTTTATACTGTAATGTGAAATATGTGCCCTTT 
AGAATCCAAT CAACCCTTGAAATAGTCTTTAACACATAAGATTTTTACTATATTTAGCT c 
AACTATTACAGC TTTCGTAAT ATTACAGATTGTATTTTTGTTACATAGCTGT AATATAT C 
TGACATGTAACTTCTCTTATTTTCGTAC^TTAAACGCAATTAAAAAGCAATCAACAAATA 
TGTTTCTACACATGTATTGATTG CTATTATTGTTGTATAT T CAAAGTT T TAAAACACACA 
TCTTTTGTGAATTGTCTTATCTTTTATTAGCGCAAATAAACTGCAGCTCAATTATATTGT 
TCAACTTC^TTCTCGCAATTCACAATAACATO 

AAACATACTGTTATTATCCCATGAATTTAAAAATATCATTAGTATATAAACGAAACACTT 
TACGATAAATGATATCTGCAAGCCAAGCTGTTACAAATGGTACAACAAAGAACGCTACTA 
CAATTAGTAAGACACT CAACCAAGCAGAATCAAC CTCCATAAAT TTAAATGCATTAATCG 
GTCCTACCATTCCTATAAAACCAAATCCAGCTGACTCTTTCGTTCCATGAATACCTACTA 
ATGCTGATACCAAACCTGATACAATGGCTGTCGTTAATATTGGTAACATAAGAATTGGAT 
ATTTCACCATATTAGGTATCATCATTTTAACGCCTCCAAAGAAGACGGATAACGGCACCC 
CTAAACGATTCACTTTACTTGTACCAATTATCAATACTGCTTCAGTCGCGGAGATACCAA 
TTGACGCTGATC 



LOCUS 37 (P8> 



GATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGTTCTGGGTCAACCGGCGGCCCTG 
GAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCAGCACTTCGACCACCATAACGTA 
CAACATTCTCATTATTCCAACCGAAAATACTGTAGTCTCTATTTGTTACAGGATCAACAT 
TTTCTTGAATAACCTGAGTTTTTAAGTTCTTACCTGTATTGTCGTAATGCCCTTCTACTA 
ATACTACATATGTTTTAGTAATATCACCAAATTTAATACTAGCTACATTTGGATGCTCAT 
AATAGATTCTATTTTTAAATTGGTCTGTTACTTCTTTAAGGTTAGAGTCATTTGGATCTG 
CATAGTAGCTATCTGATAATTTAGATGTATCATTCACTTCAAAAATTCTCAGTTTTGTAT 
CTGTAGCACTTACTTTACCGCTACTTTCTTCGATTTTATCTTGGTAGCCTTTAATATACA 
CCCACGTATTACCTAAAACTCGTTGCTTAGGGTTAACAAATACTGTTTGCTTGTATGTGT 
TTTGACCTGAAGCTGTATCTACACCAATAATTTGAGAAGAAATGTTCGCGCCATTTGGTT 
TATCAATTCCTGCAATTGGCGAACTATAGTTATAAGTAATTTTATTATTAAACATTTCAT 
CCGCAATATTAATATTCGCATCATATGTTCCTGATTTAGGTGCCTTTGCTCGGTCTGTAA 
ATAAAGGT AATGAAAATTGT C CGTTAATATTTTCTTTATTATTTACATAATCTGTAAAGA 
CAAATGTATACGTCTTAGTCAAGATATCATATGTTGCTTTAGCTACAACATCGCCATTCG 
TACTTTTAATGTCTGCAATTGGCATCGTATTATTTGAATTAGAATAATCCACGTCTCCAT 
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TACCAGTTAAACTAT CTGGTAACTTCGCTGTAAAATAATCCCCTGATTT C ACTTTATCTG 
TCACTGTAAAATTTGCCGCCATAAATGTGTTACCACT TTGATTAGGGT CAAATGTAGT CT 
TTTCTAACTTGAAATTACTTGC CGTAACTTTATCATTTACATTTGTAC CTTTAG CATCAG 
CAGCATTTACTACCGGTTCAGCAACAGCTAAACTACGTACAGCTCTCGTTCTAACACTTG 
GTTTACTAGTTCCTTGCGCATTGGAAATCGTTTGTGGTGATGATTGTGGTAAATCTAATG 
TTTGAGAATTTTTAAGCTCACTGTTTGTTGCTATGCTATTAGCATCATTCGTTGTTTTAT 
TATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGATCTTGCATTTTTGCAGCAGTTG 
CTTGATTTTTAATTGCCGTCGGTTGAGGTGTTTCATTTGTTGAAGCTGGCTCTGTTGTAG 
TGGTATTGCTCGTTTGTGTAGACATTGGTTTTGTTGTGCTATCTACATTCGCACTGTTTG 
TGTTTGCACTAATATCAGATGTATCATTAGCCGTTGTATTTAATTGAGGTGTTTCTATCA 
TATTGTTTTTTTCGGAATCTGCACTTGCATTATTTTTCGAAGATTGCGTTGTATCGTTCG 
ATTGTTCTGAAGCTTGTGCTTGATGATTGCCTATCCCAAATAGTATAGTTGCCCCTACTA 
TTACTGATGTGGTACCTACTGTAAAACGTCTAATCGAATACTTATTCTGCTTATTCGACA 
AATAATCAATTCTTTTTTTCAAAAATATTACTCCATTTCAATTTCTAGATTAGTCTAAAT 
TGTATAATGAAATAAGAATTATATCAATTGCTTTTCGAAAAAAATTACGTAAAATTTGTT 
TT CTTCCTATTTATATAACTTAAAATTTTCTGTTAACTAG CAAAAATCAATATACTATTT 
TTACACTATTACAAATTTTTTACTTTTCAAAAACTTAGAAGTTCTAAATTTTTCATCACC ' 
TTAAATTTTACTGTAATTTCAACAATCAAATTTAACTAACATTTTAAATTATTCATCATG 
CTAGCAAAAAAGGC CTAACGTATAAATGTACGTTAGACCTCATGTT CAACTTATT CATTT 
TACATTGTATATTAAACACATACATCATTGAATAAATGTTTGCTTACTAACCAATTTTTA 

TGATC "~" 



LOCUS 38 (P16) 

GATCAGCTAACGCTACAAAACTAATAACAAATGCGATGATGATTAATACTAATTTACCTG 
CTGCTAATACAGAATCTCCAAGGAATGAGAAGAATGGTTGACGTTCAACTTCATTGTTTT 

TAAGACT GTAAATAAT ATCTT CTTT CTCTT CAACACTT ACTGGATT CAACAAGCATGACA 
CAATAATCGCGTTAACGATATTTAGTGGAATTGCCGTTAGTACCAGTTCTCCTGGTACCA 

TTTGTACATACG CACCTACAATAGCTCCCGATACAGAGCT CATTGACAT CATTGCGATTG 
TTAATACACGCATTTCATTCATACGTTTTAGTTGCTCACTTGATACGGCTAATGCTTCAG 
TATTTCCTAAGAACATCATTTCTATCCCAAAGAATGACTCGAATTTAGGTTGTCTTGTTA 
CTTTAGCTAGTAACCAACCAATACCTCCAATAATTTTGGGTAAAATATTAAAGTACATTA 
AGATATCAAATAATGGCACTATTAATAATATTGGGAATAAGGCTGCAACAGCCATATCCA 
TCATTTTAACATTTGTCAAACTTGCAAATGCAAAACCTGTACCAGCATGCGCTGACTGAA 
CTACCCAAGCGATACCATTGGCTGCTCCTCTTACTGCTTTTTGACCCCAATCAAAATAAA 
TAAAGAACCATGCTAAAAACAGGTTTAAAACAACTAAGATC 



LOCUS 39 (HB3) 



GATCTTTCGAAATTGTTTCTTCAAAAGTTTTTGGATGAAAAGTTAATTTTTCTGGAAAAC 
ATAACTGTTGTGCCATATATCCAAAACTTTCTTGATATTTTTTAAAATTATCGAAATTAA" 
TCACGGAAAATCCCTCCATAGAAATTCTCATTATAAATTTCTTGACCAGTTTTCCCTGAA 
CCTACTGCAACGCCACAGCCTTCACAGTTATCTCCAAAATGCTCGCCGCCGTAATTGTAT 
CCTGTACTACCTTGTGCGTGATACGTATCTAAATAGGTTTCTTTGTGTGATGTTGGAATA 
ACAAATCGATCTTCATATTTGGCTAGTCCTAATAAACGATACATGTCTTTAGTTTGGCGC 
TCGGTTATACCTAATCGCTCTAATCGAGACGTGTCAAATGGCTGTTGAGTAACTTGAGAT 
CTCATATAACTTCTCATCATTGCCATACGTTGTAGGGCTCCTTTTACTGGCTCTGTATCT 
CCTGCAGTGAAAATATTAGCTAAGTATT CAATAGGTAAACGCATT TCTTCAATGGCTGGG 
AAAATCGCAT CTGGATTTTGAGTTGTATTTTTACCTTCAAAATAGC TCATAATTGGGCTA 
AGTGGTGGGCAATACCAAAC CAT CGGCAT CGTTCTAAATTCAGGATGTAACGGAAATGCA 
AGTTT ATATT CAAT TGCTAACTT ATAAATTGGAGAGTTTTGTGCAGCTTCAATCCAAT CG 
TAACCAATACCATCTTTTT(^GCTTGAG(^TGACTTCTTCGTCAAATGGGTTTAAGAAT 
ATATCTAATTGTTTTTCATATAAATCTTTCTCGTCTACTGCTGAAGCTGCTTCATGAACT 
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CGATCTGCATCATATAATAAAACACCTAAGTAACGCATACGTCCTGTACAAGTTTCAGAQ 
CATACCGTAGGCATACCCGCCTCGATTCTCGGGAAACAGAAAGTACACTTTTCAGCTTTG 
,TTCGTTTTCCAATTGAAGTAAACTTTCTTATATGGACAACCTGTCATACAGTAACGCCAT 
CCACGACATGCGT CTTGGTCAACTAAT ACAATGCCAT CTTCATCACGTTTATACATAGCA 
CCTGAAGGACACGATGCAACGCAACTTGGATTCAAGCAATGTTCACATAAACGTGGTAAA 
TACATCATAAAAGTTTCGTCAAATTGGAATTTAATATCTTCTTCTATTTTTTGGATGTTA 
GGATCTTT TGGACCTGT AACATGACCACCTGCTAAGTCATCTTCCCAGTTAGGTCCCCAT 
TCAATTTCAATGTTATCCCCCGTAATTTCTGAATACGCTCTAGCAACTGGCGAATGCTTC 
CCTGATTTCGCAGTTGTTAAATGTTCATAATTATAGTTCCATGGCTCATAATAATCTTTA 
ATTAATGGCATATCTGGGTTATAAAAAATTTTACCTAAAGCAATTTTTGAAATTCTACTT 
CCAGATTTTAATTCAAGTTTCCCTTTACGATTTAGTACCCAACCACCTTTGTAGTGTTCT 
TGGTCTTCCCAACGTTTCGGATACCCTACACCTGGCTTCGTTTCTACGTTGTTGAACCAC 
ATGTACTCAGCAC CTGGACGATTTGTC CAAGTGTTTTTACATGTCACACTACACGTATGG 
C^TCCTATGCATTTATCTAAATTTAATACCATCGCAACTTGCGCTTTAATCTTCAAGCCA 
ATTAACCTCCTTCATCTTTCTAACTGCTACATATAAATCCCTTTGGTTCCCAATTGGTCC 
ATAATAATTAAAGTGATAACTAATTTGTGCGTATCCTCCGACTAGTTGTGTTGGTTTCAA 
ATGGATTCTAGTCGGCGCGTTGTGTGAACCACCACGTGTATCTGTAATTTCTGACCCAGG 
CGTTTGAATATGTTTATCTTGTGCATGATACATAAACATTGTACCTTTAGGCATACGATG 
CGAAATAACTGCTCTTGCCGTTACAACACCATTACGGTTATACACTTCTAGCCAATCATT 
ATCTTGGATATCGTGTTTTTCAG(^TCTTCATTTGATATCCAAACCGTTGGACCACCTCT 
A^TAGTGTCAACATATGCTTATTATCTTGATACATTGAGTGTATATTCCATTTTCCATG 
AGGCGTTAAATAACGCAGTACCAAAGCATCTGrACCACCTTTAATTTTCTTATCTCTATT 
CCCAAATACCATTGGCGGCAATGTCGGTTTATATACTGGTAAGCTCTCCCCAAATTGTTG 
GAAAACTTCGTGATC ~ " 



LOCUS 40 {HB5) 



GATTCATCAATACTTTTGAAACACCACCTAATGATGCAATGTCTTGTTGGGAGTCACCTA 
AGTGTCCGGAATGATAGATAACAATATTACCTGTTTCACGTTTTAAAATAAAAGATTTAA 
ATAGAAATCGATTATCAAAAGGCAGTTCCGAAGTAGGTGTCGCATATAAGTTTTTTGTGA 
TGGATTCTAAACTGTGATGTAATTTGGACTGTTTATTTTTAAATTGATTAGTCATTTTAT 
TTCAT CCTTCGATTAATTTGAATTGTACATACGCAGTACC CTTTATTTAATTTAATAATC 
AATGAGAGTCTTTCAAACTTCGATTTAGAATATGCTTCATACAATAAATAAGTACTTGGA 
GCACTAAAAAATTAAATCTTTTAGTACAACATTAATGAAAACCTAAAAGTTCATCCTACA 
ATGCTACTAAAAAAAGGGGAATGGAACAGAAATGATATTTTCACAAAATTCATTTCGTCG 
TCCCAGACCCGCTTTGAATTATAAATTATCGTCTTGTTCTTCTTCTGATACTTGAACGAT 
TCGCAATGAACGACGTTC^CTTCTTTTAATTTTTC^GCACGCGTTTCAAGTTTAATTCT 
ATCGCGCCCTAAAATGATTAAAAATGATATCATCATGAAAATAAAAATAACAATTAATGG 
CACACTTGC CAGTATTGAAGCAGTTTTCAATACTT CTAATGCACGTTCACCAC CAACTAG 
CATCAATGAAAATGGCAATAAGCACAATGCAAATGCCCAGAATAAACGATTGGCACGTAA 
TGGTTCGCCTACCACTTTTTTCTGAGATGCTG CCGCTAAAATATATGAAC C CGAAT CAAA 
TGTTGTTGCTAAGAATAAGAAAGCAGATACTAAGAATAGTACAATCATCAATGATGGGAA 
TGGTAAATGATG CACCACTT CAATAATGGTTGCCTCTGTACCATGTGTATTTAAATATTG 
TGTTACATTAAACTGTCCAGAAATTTGTAAATACACAGCATAGTTACCAAAAATACCAAA 
GAATAATACGCATCCAAGCGTTCCATAAATAATTGTTCCTAGCACGACTTCTTTAAGGCG 
TCGACCTTTTGAAATTCTAGCGATAAATAAACCGATAAATGGCGCATATACTAACCACCA 
TGACCAGTAGAATATTGTCCAGTCTTGTGGGAAATTCGTTTCTTTTCGACCTTTAATACC 
ACCGAATGGTTCTAACCATGTTGCCATATGAAAGAAATCTCTCAACATATTTCCGAACCC 
TGTCACTGTCGTTTCCATAATAAAAACAGT CGGTC CAATAATAAATATAAAGG CTAAAAG 
TACAAAGGATAGCCAAACGTTGATATCACTTAACTTTTGAATACCTTTTTTCAATCCTGT 
ATATGAACTAATGGCAAATATAAC CGTGATTGTT AATAAAATGGCCGAAC GTAAAATCAT 
ATTTTTACCATCTAAACCAGTTAATCTTTCTATGCCTGCAGAAATTAATGGCACACCTAA 
CGCTAGTGATGTTGCCGCACCACCTAGC^TCC^^GATAAATAAGATATCTAC^ACTTT 



72 



WO 03/011899 



PGT/GB02/03606 



ACCTACAAATTTATCTGTTTGACCTTTTAAAATCGGACGACAAGCTTGACTAATTTTATA 
CACCGGTTGTTTTTTAACAAATACTAAATAACCAATTGGTAATGCTGGTAGAACATAAAT 
AGCCCAAGCAATTGGCCCCCAGTGGAACATACCATATTGCGTCGCATATTGGAGTGCTTC 
ATCACTCAT ACTTTT CGCG CCATTTGGTGGAACTTGAT AGTAAAAAGCC CATTCAATAAC 
GCCCCAGTATAAAATATCAGAGCCTATGCCTGCACAAAACAGCATTGCCGCCCATGTAAA 
TGTATTAAATTCTGGTTTATCACTTGCTTTACCAAGTGTGACATTACCATATTTACCAAA 
TGCGATATACATTACAAAGCAAAAAATCGCCAGCCCCATAAATAAATATATCGAACCAAT 
TGAATCAGAAATGGCACTATTAATACCAGTGATGATATCTTCACTTGCTTTTGGAAAAGC 
CATCATAGGTATAACTGCAAAAAGAAGTAC^GCTACTGTCCCTATAAAGGTCGTCCAGTC 
CATAACTTTCT CTTTTTTCAATTGTGCTCC CCCTAAT TATTAATTTTATGAATCCTGTTT 
CGATTTATCTCAAAATGTAATAATTATATTGATTCACAAAATTGACAATAACTAACATTT 
AATAATAATGCAAATTTCATACAATTTGAAACTTGGCAATTATTGAATATTTATATAATT 
TTTCCCGTAATAAACAAAACCTTAATAGCGCTAAAATAACAGTGTTAAGTTACGATTTAA 
CGAATTTAACAAATTTTACTAGAATGGCATTTAAGAATATTTATACGTTATTAACGAATA 
TTTATTTATTGTAAAACGCTACCAAAAAGTTAGACTTCCTTCCCACTAAAATACCACTTT 
TCTCTTTCAACTTTTTTAAAAAACGGATATGCAACTTTTAGTATTGGTATCAAAATGATT 
GTTAGGTCATATTCTATCAATATATTTTTATAAAGAATTGCTTTTATTAACTTTCAATTA 
TGTACCTAACCTAAAAAGAAGCCAAGGCAACGAATGTTACCTTGACTTCTAATACATATT 
CAACTAACTATATATTCAATCATACGCGCATGCGAGAGTGATTGTTGTACATCTATAATG 
CGTTGATTTAAAGAACCTTTATATGGTAAATCAGGTTTGAATAAGTGTTGTATAAATAGA 
CCATCTACTAAAACGTCAATGTATGATAATAACTCTCGACGTTCTGTACAATCATTTGCT 
AAATATTCATATAAAAATCCAGTCCATACCCAAATTGTCTTTGTATTTCCAAAACGTGCT 
CGAAATGCTTTGACAAGATTTAATGTAATATCCAAATTACAAAATGGTTCGCCACCTAAT 
AGACTTAGCCCAGATATATAATCATGAT CGCAATCAT CTAATATTTCTGCTAATATTTCA 
TCAGTGTATTTCTCGCCATATCTGAACTTTTGTGAGGCTTTGTTATAACATCCAACACAA 
TTAAATGGACATCCTGATACATAAACACTGCATCTTA^^ 

TTTGATTCTATTTTAGCAATATAACCTTGTCCTTGTTTAATGTCTAAAAGTATCATTCTT 
TAGGCGCTTTCATATGTTTTACTCGTGCGCAAATTTCTTTATGACGGCCTTTAATTACTG 
GACGTTGAACTGGATTGC CT AGGTAACCACATGTT CGTTTAACGACAT CAACTGTTTTAG 
GATTATCATTGCCACAGTTCGGGCATTTAAATCCTTTTTCAGTTGCTTCAAAATCTCCAT 
CGTAATCACATTCATAACAATGATC 



LOCUS 41 (HB7) 



GATCTACATTATATTGCTCAAATAAAGGCGATAATACTTTAGGATTTGGCTTCTCATAGG 
CATCCGCTTCGGTAGAAATGATC^U^TCGAAC^CGAGGTAGC^TTGGTATGTGCTAA^ 
ATTGTTCTACACCTTTTTTAGTATCACTCGTAACAATACCAAGTTGATAGCCTTTTGCTT 
TCAAATCGATAAGTGCTTCTTTAACACCTTCTACCCAATTAATTTCAGGAATACGTTCAT 
CTACCAGCTTTTGACTTGTTGACTTGGACCAGTCGGTTGTATCTTGTCCCGTCACATCAT 
TAAATGCCTGGATAATTTGT TGTAAAGATCCTGAACC CATCACTGATTTTGGATCAAT AG 
ATTCTTT AATGACAC CGAGT TGTCTTAAAGCAGCTTC TTTATTATGTACTGGGAAAGT CT 
CAAGCAATGATTGTACAAAT CGTAC CC CTATTTTTTC C CAACTTCTAT CAAATTCAATTA 
ACGTACCATCTTT ATCAAATAATAT C CATTCCATTGAT ATCAAT ACT CCTATTTATTTAT 
TTCGTATTATGCTGATTCTATGATATTCGTTATCCCCTGAAAATGAACTCGTAGTATTGT 
TCTATTTAAATATTGAATTAAATATAATAATAAGTGAAATCCCCTTCAATACTTAACAAT 
AAACATTGTAAACTTAATTTATTACCATGCTTCGCTTCATTGAAAGGGATTTTAGTCATG 
ATTAACTTTTGCATATTGTTTTCATGATTATATTCAATTTTTATTAATATTTTGGTACAA 
CGACTCTCCAACCATTTTTATCTTCTAAAGTACCATTTTGAATACCAGTATAGACGTCGT 
ATAATTTTTGAGTAATTTCACCAGTCTCATTATTATTAATAACGATTTCACGATCTTCGT 
ATCTCAATGTACCCACAGGTGAAATAACTGCTGCAGTACCACTACCAAATACTTCTGTTA 
ACTCACCTTTATCATATGATTCGAATAATTCATCGATTGAAACGCGGCGCTCTTCGACTT 
CATATCCTAAGTTTTTAGCTAATTCGATAATAGATTTACGTGTAATACCAGGTAAAATAC 
TGCCATTCAACTCTGGTGTAATTACTTTGCCATTTTCAACGAAGAAAATGTTCATGCTAC 
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CAACTTCTTCGATATATTTCTGTTCAACACCATCAAGCCATAATACTTGGTCATAACCTA 
ATTTATTTGCATTAGTTTGTGCTAATAAACTTGCCGCATAGTTACCTGCAACTTTTGCAA 
AGCCTACACCGCCACGAACAGCACGCACATATTCATCTTCTACATAGATTTTAGTTGGTT 
TTAAAGTTTCACCACCATAATATGCACCTGAAGGAGATAAAATAATTAATAATTTATACT 
GATGTGATGCACCAACGCCAAGTGCCCCTTCTGTTGCAAAAACAAATGGACGAATATATA 
ATGATTGACCTTCCCCTTCAGGAATCCAATCTCTTTCAATATCAACTAATTGTTTTAGCC 
CCTCTAACAATTCTGCTTCGTCTACTTGAGGCATTTCTAATCGTGCTAACGAGTTATTAA 
GACGCTTAAAATTTTCTTCAGGACGGAAAAGTGCAACTTCCCCATCTCTTTTATATGCTT 
TTAATCCTTCGAATACCGATTGACCATAATGAACACCTTGTGCAGCAGGTGAAATTTCAA 
TAGGACCATAAGGTACTATCTTCAAATCATGCCATCCTTTATCTGCATCATAATCATAAC 
TCAACATATAATCAGTAAAATATTTACCAAAACCTAGTTGAGATGTATTTGGTTTTTGTT 
TTAATGTTTCTCGTCGTTCAACTTTAACTGCTTGTGACATGGTGATTGCCTCCTAATAAT 
ATTGTATAAGAATTTGTTTAACTTAAATTATAACAATCCATATTTTGCTGTTCAACAAAT 
TTTCTAAAAATTCAAAATTAATTAACAGATTTCTAGAAAGACTATATCTTTTAGTATAAA 
CGTATTAATTTCACAGAGACAAGTAATCTGTGTTTTACTAATATACTTTACATACAAAAA 
ACTCTTTACTTTAAAATGAACTAAGCTCGCGAATTCAATAAGTATAATGAATAATATTAG 
AATTCATGCACTAGTTTATTAAAATAAAGAGTAATTTAAAATATCATTCCGTGTATTAAA 
GTGAATGGAAATGATTAGTTATTATTTTTAACAGTATCTTTTTGTTCAATAGCTTCTAAC 
ATTAATTTAGTCATGCTCGCTAAATCATATTTAGGATC 



LOCUS 42 (HB8) 



ACGGACTAATATTTCAACTTCCACATTAAAGACACGTTTAATCAACGAATAAATACGTCT 
TGCCGTTGTTG(^TTTTCCGTTTGAACATTTATAACAAATTGTTGATTTGAAAGACTAAG 
TGCACCATTCATTCGAATCAGTGCACTGAGCTCTGCTTTTGCATTCATTTCATCGACGTC 
TATTCTAGTTAATTCATTTTTCATTTCTGATGCAAAGCTCATCGTACAGTCATTCCTTTC 
TTATTTAAAACATGATTCACCTTAGAAC CACTGT CT ATTTTCATTTTTTTCACAGCTCTA 
TTATCATAT CATAATATGATTACGTT CTATATTATTTACGTTTAT CACTTGGTACGAAAG 
GAATAGTACTAATTAATTCTAAAGCTATGTCATAAATCATTGTCGATAACACTTTAGTAT 
TATGTCTTACTAAATGATTTTCAGAAATTTCAACTAAATTTGAAGATGTTTTTACATTTA 
TGCTTTCTTTTTCAAGTTCAGCCTTATTAACTTCAACTGGTTTAGAATGTTTTTCTTCAT 
ATTTTTTCAAAACTTGAGCATTGAAAGTTTGTGTACTACAAATGACATAATCAATAAACG 
GTTGTCCAGCTTGTCTATGAATCGCATCGATATGATCTTTCACGCTATAACCATCTGTTT 
CCCCAGGTTGCGTCATCACATTAGAAACATATAGCTTAGGCGCATCAGAATGAATTAACG 
CATCTGAAATACCATTCACACAT AAGTTAGAAATAACG CTCGT ATATAATGAC CCTGGTC 
CAAGAACGATTAAATCTGCTTCCCTTAAAGCATCGATTGCTTCTTCCATTGGTTGCACAT 
CGTTAGGTTCTAAAAACACACGAT CAATTTTT TTATGTTTTTTAGGAATATTTGTTT CTC 
CAAAAACAATTTCTCCATCTTCCATAACAGC^^ 

GAATGACTCTACCTTTAATATTTAAAATTTTACTTAATGCTTTAATGGCATGTCCGAAAT 
CATTCGTAATATTAGTCATACCTGCGATTAATAAATTACCTAATGAGTGACCGCTAATTT 
GATTTTCTTCAAAGCGATACTGAAAAAGTTGGCTTAAAACTGACT CAGAAT CACTT AAAG 
CTG CAATCACATTTCTGATGTCTC CTGGTGCTGGTATATCCATTT CAT CTCTGATTTTC C 
CTGTACTCCCACCATTATCAGCAACTGTTACAATCGCCGTAATATCAATTGGGAATTCTC 
TTAATCCCCTAGCCATAACTGATAAGCCAGTGCCACCACCGATAAGTACAACTTTTATTT 
GTCTCATTTTTTCTCGCCACTTTCAATATGTGCGTCCCTATGATGCACATAAACATTATA 
TTCAAATACTTCATTTAGATAATTACCTAGTCGTTCTGCTAATGCTACAGATCGATGTTG 
TCCACCCGTACAACCGATGGCAATTACTAATTGAGATTTCCCTTCTTTTTTATACCCGGG 
TATCATAAAATCTAACAAATCAGTTAATTTT^ 

CATAACATAATTArAAACGTCTTTATCTAATCCTGTTAAAGGTCTTAAATCTACTACATA 
ATATGGATTTGGTAAAAATCGTACATCAAATACTAAATCTGCATCCATCTGAATCCCATG 
TTTAAAACCGAAACTTGTGACATTAATTGTAAAAGTTTCAAACTCTTCATCTTCATAGTA 
TCGACGAATGCGTTCTTTTAATTCTTTAGGTGATAACTTTGTAGTATCTATAACAAAATT 
AGCTATACTTCTAATTTGAGACAAATG CTCT CGCTCATCATTAATTGCATTGATTAACGA 
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TC 



LOCUS 43 (HB10) 



GATCAACTC^TTGCAAAATACGATTTATAGACATCAAAGAATCAATACATTGTAAAGGGG 

ATGTTGCCCATGAAAGAAGTTGGATTTGGCACACTAAACTGGGTTGCCGTTATCATTTAT 

CTACTAGCTATGTTGTTCATTGGCGTTTATTTTACCAAGCGCGCG^GCCAAAGTACC?\AT 

AGTTTCTTTACCGCAAGTGGTCGCTTGCCATCTTGGGTAGTTGGCTTTTCAATTTATGCT 

ACTACGTTAAGTGCGATTAC^TTTATGTCGAC^CCAGAGAAAGC^TTTTTAACAGATTGG 

TCATATATCGCTGGTAACATTGCTATCGTCGC^ATTA'TTCCATTACTTATTTATTTCTAT" 

GTCCCTTTCTTTAAAAAGTTAAAGGTAACATCTGCATATGAATATTTAGAAGCTAGATTT 

GGCCCTAGCATACGTGTCATTGGCTCATTATTATTTGTCGTTTACCATTTAGGGCGTGTT 

GCAATTGTTAT CTACTT AC CAACATTAGCAAT CACATCTGTATCAGAC ATGAACCCTTAT 

ATCGTTGCATCACTCGTTGGTTTACTATGTATTTTATATACATTTTTAGGTGGTTTCGAA 

GGTGTGGrTTGGAGTGATTTCATTCAAGGCGTCATTTTATrAGGCGGCGCTTTAGTTATT 

ATTATTCTAGGTGTTGTGAACATTAAAGGCGGTTTCGGCACTGTCTTTGCAGATGCGATT 

GAGCACAAAAAAT TAATTAGTG CAGACAATTGGAAAC TAAAT ACTGCGGCAGCTGCCATT 
CCAATTATTTTCCTAGGAAATATTTT(^CAACTTGTATCAATAC^CAGCGAGTa^GAC 
GTCGTGC^GCGTTATCAAGCTTCTGATAGTTTAAAAGAAAC^AATAAATCGTTATGGACA 

AATGGTATC CTAGCTTTAATTTCAG CACCCTTATTTT ATGGTATGGGT ACAATG CTGTAT 

TCATTTTATACACATGAAGCTGTTTTACCAAAAGGCTTCAATACATCATCTGTAGTGCCA 

T ATTT C ATTTTGACTGAGATGCCACCATTTGTAGCAGGATTACTTATTGCAGC CATTTTC 

GCCGCTGCACAGT CTACCATTTCAT CTAGTTTAAATTCTATATCTGCTTGTATTTCAATC 

GACATTAAGCAACGCTTCTTCGGAAAAGGTAGCGAGCGACACGAAGTTAACTTTGCACGT 

TTCATTATTATCATTGCAGGTATTTTCGGTTTTGGAATGTCACTATACTTAATTGCTTCT 

AATTC^AATGACTTATGGGATTTATTCTTGTTTGTGACTGGATTATTCGGCGTTCCATTG 

GCTGGTGTATTTGCAGTTGGTATTTTCACTAAACGTACGAATACATTCGGTGTTATTTGT 

GGATTAATATTGGGTATCATCTTTGCTTATGTCTATAATGGTGTTGGCAAAGGTAACTCA 

CCTTTCTATGTATCTACCATTTCATTTACAGTTGCTTTTGTCTTTGCTTATATACTTAGC 

TTCATTGTCCCTTCAAAACATAAAAAAGATATAACGGGATTAACAATTTTTGAAAAAG 

AAACCATCAACATACATTTCAAAAACGGCTACGAAAAAGTAGATTGTTATGATAAAACCC 

CGTCACTAAGTTATGATGCGCTGTTGCGCCAACTTGGTGACGGGGTTTAGCTTTGCCATG 

AATTTAATTTAGGTACTTCGATTCATTTACAATACTAAGCCAAtGATTGATCCTGAAATG 

ATTGAAGCTAGAGTTGAACCAAGTAGCAACCTCATTGCAAAGGATGCAACTTTTTCTCCT 

TGTTTATCACTAATGCCTTTAATTGAACCTACGATGATACCAACCGTACCAAAATTAGCG' 

AAGCTTACTAAGTAAACTGAAATGATACCTTGTGTTCGAGCTGATACATCACCCAGGACA 

TTTTTAAAATCAAGCATTGCTAGAAACTC^ 

CCAGCTGGAACAGCTTCGCTCCATGGAATCCCC^TTAAGAATGCGATTGGTGCAAACACA 
TAGCCAATAAGCTGTTTAAAGTTCAAACCAACACT^ 

ATTAATGAAATAAATGCTAACAACATTACGGCTACTACAACAGCGATTTTAAACCCATCC 
ATCGCACTATCACCAATCATTTGGAAAAAGGCAACTTTCTTAGGTTTTCCTGTTTTTCCA 
TTCAATGTTTTAGTTTCTGTGGATTT CGTTAAGTTAT CAATTT CAACAT CAGTATCAT CA 
GATTTATAGGGATTGATTACACTGGCGATGATAAGCGCACTAAAAATATTTAACATTACT 
GCTGTAACTACGAACTTGGGTTCAATCATCTGGATATATGAACCTAGCATTGCCATACT^ 
ACAGCACT CAT AC CAGACGTCGCAATTGTATATAATTTCGCTCTAGATAATCT TGGAATA 
ATATCTTTTATTGTTAAATATACTTCTGGTTGCCCAAACATTGCTGTTGAAATAGCAAAA 
TAACTTTCTAAGCGCCCCATTCTAGTTATTTTATTAATAGCGATACCTACATATTTGATA 
ATAAATGGTAATACCTTAATATAATTAAAGATGCCTATTAATACAGAAATAAAAACTAAT 
GGCAGTAATACGTTTAAAAAGAACGTAAAGCCATTTTTATTTTGTATATCTCCAAAAACA 
AAATTTATGCCTGCTTTACTA ~~ 
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TCCACTCTCTTCGTTGAATCCAAGATTAACGATTGGCAAACAAATTACAGAAGTAATATT 

TCAACATAAACGTGTATCTAAAT CTGAAGCAAAGT CGATGACAATAGACATTTTAGAAAA 

AGTAGGTATAAAACATGCAACTCGACAATTTGATGCTTATCCACATGAACTTTCTGGTGG 

TATGCGTCAACGTGTCATGATAGCAATGGCATTGATTTTAAAGCCACAAATTTTAATCGC 

AGATGAACCAACAACGGCATTAGATGCCAGTACACAAAATCAATTACrr 

GTCCCTTTATGAGTACACAGAAACATCTATTATTTTTATCACTGACGATTTAGGCGCTGT 

GTATCAATTTTGCGACGATGTGATTGTAATGAAAGATGGAAGTGTCGTTGAAAGTGGCAC 

GGTTGAAAGTATTTTTAAATCGCCACAACATACCTATACAAAACGCTTAATAGATGCGAT 

TCCTGATATT CAT CAAACGCGTCCGCCAAGACCGTTT^AACAATGAT ATTTTATTAAAATT 

CGATCGCGTGAGCGTGGATTACACATCACCGAGTGGCAGCCTATACCGAGCAGTTAATGA 

TATTAACTTGGCTATTAGAAAAGGCGAAACATTAGGCATTGTCGGTGAATCAGGGTCAGG 

GAAATCGACATTAGCTAAGACGGTCGTCGGTCTAAAGGAAGTGTCAGAAGGCTTTATTTG 

GTATAACGAATTACCATTAAGTTTATTTAAAGATGATGAATTGAAATCTTTACGACAAGA 

GATACAAATGATTTTTCAAGATCCATTCGCATCTATTAATCCAAGATTTAAAGTCATTGA 

TGTGATTAAACGACCACTAAT CATT CATGGGAAAGTCAAAGATAATGATGACATTATT AA 

AACTGTCGTATCGTTGTTAGAAAAGGTTGGCCTAGATCAAACTTTCTTATATCGCTATCC 

ACACGAATT ATCTGGTGGGCAACGT CAGCGTGTAAGTATCGCGAGAG CACTTGCTGTTGA 

ACCTAAAGTGATTGTTTGCGACGAGGCAGTGT C CGCTTTAGACGTTTCAATTCAAAAAGA 

TATCATCGAGTTATTAAAACAATTACAGTTAGACTTCGGCATCACTTATTTATTCATCAC 

ACATGACATGGGTGTTATCAATGAAATATGTGATC 
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LOCUS 45 (HD9) 



GAT CTGAAGTAGCTCGATTTT AAAT AGTTTTCAGCAATGAC ATCGTCTTTTT CTGT CGGC 
GTATT CGGTACCATAACTACTTTTGTAC CTTTATTAAACACAC CTTTACTGT CAAAT ACG 
ACCTCACCAACACCTTCATGAATTAAAGACATTGGCAATTTCTGAGATAAGACATTCTCA 
TCACGGCTACCAGTATAATATCTTTGATC 



LOCUS 46 (HE9) 



GATCAGATAGATAAAGTATTTTCTTTTTATTATGTTTATCAGAATATGCGCCACCGAAAA 
TACCAAATATAATAAATGGAAGTGTTTGACTCATAACCATCATTGATAATTTTAAA.GATG 
ATTGGTTTGTCAATTCAACAGTAAACCAAATTATTTGTAACGA 

TCCGACGTAAGAAATTACCAATCAATAAATATGTAAAGTTT CTATTTTT C AAAACTT CTA 
AATACAACATATTTATC^CCTCTCATAAAAATAATTGAATGCATCCACCAGCTTTTTTAG 
ACCTTCTT CTAAACTCTCTTTATCCAAAGCGCAATTAATTCTAATATAATTTAGT CAGTT 
AAATATCAATTATTTCGAAATATACATACTACTTGAAACACCATACATAACCCCCAAfiAT 
GACTACTCAGAGGTTATATTCTACTAATTATGATTATATTAAATATGAAAATATTATCAA 
AAAAATCAAATTTATAACAAAAATAC^CCCCTTAAAGTTA^^ 

GGGGTGTATAT CATT CT CATC ATATTCTAGGTTGTTTTTAACAAACTAAATATAGTGAAT 
GCAAATCAACTATTATTTAAATTATGAATTATTTTAATTCTTTCTTCTACGAGCCAATAA 
CATTAATCCAGCAATTCCAATTATACTACTAAAGATGAAACCTTTTTGCGTGCTTTCTAA 
ACCTGTTTTTGGTAATTCTGCTCGTTTTTTCTCTTGATTAGCTACTGATTCTTTAGCAAT 
TTTAGATTTTTTAACTTTATCATTTTTATCCATTGAATGAACTGGGCCATTTGGTTTTGC 
T CTGTCTTTCGATAAT CCTGGATTGTTAGGATTTACTGGGCCACTTGGATGAGTTGGT CT 
GCTCGGCTTCTCTGGGTTTTCAGGTCCTTTTGGATCTTTTGGTTTCTCTCCACCGAACTC 
TACAATCTTATCTACTGGTTGTTTTGTGATCTCTTCTGTTGGTTGACCCTCGCCAACTTT 
TTCACCTGTTAATGGGTTCACTGTGATTGGTGTTGTGATTGTCTTACTTCCTGGTTGTCC 
TTCTTGTTTCACTCGCTCTTCACCAGGTTGTAATTTTGGATTAAACTCACGTTTTGTTTC 
AAACGGTATCTCTACTGTTTTTGTTTCTGGTGTACCCGTTTTTGGTCCGTGTTTAATCAC 
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ATCATCCACTGGCTCTT CG AT CACTTTTCCTGTGT CTGGATTCTTGATTCC TGGTTTACC 
TGGTACTTTTTCCGTTTGAT CTGTTGGTAAGTTTGGATCAAAGATATCTTTATGACC TTG 
CGGTATTTTCTCGCCACCGAATTCTGTTAATTCATTAACTGGATCTTTTGTGATTTCTTC 
TTTCGATTCACCTTTACTAATAATTT C TCCAGTTAATGGATTTTTTAGTGTTGGCGT CGT 
TATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATC 
AGGATTAAATTTACGTTCTTTCTCGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCC 
TTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTC 
TGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGG 
ATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATT 
AATCGGATCTTTTGTGATTTC TTCTTTCGATT CACCTTT ACTAATAATTT CTCCAGTTAA 
TGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTAC 
TTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATTTC 
TTCTTTTTCTACAATCGAGT CT C CTTTTACAGGT CCATATTTTGTTACGCTATCGACCGG 
TGGTCTAACTACATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTC 
TTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTC 
TGGTCCGTATTCTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTCGATTCACC 
TTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTC 
ACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTT 
ACGTTCTTTCTTG^TGGAATTTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCC 
ATATTTTGTTACGCTATCGACCGGTGGTCTAACTACGTCTCCTGTTTCTGGATTCTTAAT 
TCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTC 
TCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATTAATCGGATCTTT 
TGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAG 
TGTTGGCGTCGTT ATTGT CTT CT CAC CTTTTTGT CCTT CT CTTGTT ACTTTTT CTGT C CC 
TGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATCTCTTCTTTTTCTAC 
AATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTAC 
ATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGT 
TGGTAACTTCGGATCAAATTCGT CT CGATGACCTGGTGTTATCGTTT CTGGTCCGTATTC 
TGTTAATTCATTAATCGGATC 



LOCUS 47 HF6 



GATC CAATTGAATTTTTCT CATTTACAACATAATCTGGATATTGAATGTT AG CAGTTGTT 
TTTGTTGTAGTATTACCTATCGTAACATTAAACTCAACATCGTTTTTACTAACAGGAATT 
GTATCAGCATCCATATAAATTGAATAATTAATTCCCATTTGTAa\GAATTAAATCGATCA 
ACATAATCTGTAAATGTATATGTAATTAAATTATTTGCAGTATCATGTTTTGCAGTCGCA 
ATTGTTTCACCATTATTTGGATCrTTAATATCACCAATATTTTTAATATCTTCCGGATTC 
AATCCATATACTTGTACTGTATCTGAGTATTTAATTGTGAAATAATCACCTGATTTAACT 
TTGTCATCAACTGTAATTTGTGATTTTAATGATAAATAATCTTGGGCTGGTACGATTTTA 
TTGTTTTTATCTGCATCAACGACAGTTAATGTTGTATTTGATGTGAT TAAAT CATTAACA 

TTTTTAGCCTCTGTTGATGATGGCTGT ACTG CTGCTATACGCATT CTTGTATT CAAACGT 

TTAGGTGCTGTACTTTTTGGCAAAATGATATCTGCATTATTTTCATTATTTGAArTACTA 
TTGTTATCAACAAGAGTTTCATCATTACTCTTGATAGCATCACTTTTAACATTTAATGTA 
GTTGATTCAGTTTTGGCATCTACCTTTTTGTTTTCCTCATTAGTTGGTTGAACATTTACC 
ACTGATTTATTCTCTTGCAAATCAGGTTGTAACGCTTCTTGATTACTTATAGTTTGTTTA 
GTGTTTAAATC TTCATTCGTAGATTTTGGTGAAGCTTG CT CAT CTGATTTGGCAGTTGAA 
ACTTCAACTTTATTTCCAGTGGTAGATTGTACACTTTCTTTTTCTATTAATTTATTCCCA 
TTTGAAGTCGTTTCATTACCTTGAGATGATACCATTTCTTTTTGATTATCATTTTTAGTA 
TTGTCTTCTTGATTTAGTTGCTGCATATCAACTTTATCACTCGATTGATTATCACTTGCT 
GAAGTTGTCGCTTCGTTCAATTCTTTATTAGTACTTTCTGCAGCCTTTGCTTCTTGGTTC 
CCCAGACCAAAAATTAATGTTGTACCTACTAAAATTGATGCTGTTCCCACTGTGTACTTT 
CTAATCGAAAATTTATTTAATCGATTGGATACCATGCCTTTCCTTGTTATTGCCGTTTTA 
TTTTCTCTGTTTAGCATTAGATTACTCCTAATTCATCAAATTTTTAAATAATACAATTGT 
TTTAAATACAAAAATGTATATCAATATAGTATTACATTTTTAGATAAAGCACAATACTTT 
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AATTATTTTTCTTTATCGTAA^CGTTATTTAACATTTGTGTTTAAATAAA^GTTTTTAT 
GAGTTTTGTAATCTTTATTTAATCATCATAAAAAATAGTATTATTTGCCCTTGAAATTAA 
TATCTTAGCTTTTCTAATTCATAGACAATT ACATTT CTGTAACAAATTAAATTGTAT CTA 
TTCCTTAAAGATTTTTTGTTTTATATCTGGGAATTTCTAAACAGAAAAAACCAGGCCACA 
TGGACCTGGTTAAGTTAATCATATTATTTATTTTGTTTTTTACGACGACCGAATAACAAT 
AATGATCCTAATGCCGCGAATAATCCACCGAATAATGTGCCATTATTTGAATTATTATTT 
TCACTACCTGTTTCTGGTAATGCTTTAGCTGTTTTATGCTGATCTTTAACCGTACTCATT 
GGTTTAGC CGGAGTATGTTTACCTGCATCTGAATCTGAAT CGCTATCTGAATCTGAGT CG 
TTGTCTGAGT CCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTAT CC 
GAGTCTGAGTCGCTATCTGAGTCTGAGTCGCTATCTGAATCTGAATCGCTGTCTGAGTCT 
GAATCGCTATCTGAGTCTGAATCGCTGTCCGAATCTGAGTCGCTATCTGAATCTGAATCG 
CTATCTGAAT CTGAGT CGTTGTCTGAGTC CGAATCGCTATCTGAATCTGAGTCGCTATCT 
GAGTCTGAGTCGCTATCTGAATCTGAGTCGCTGTCTGAATCTGAATCACTGTCTGAGTCT 
GAGTCGCTGTCTGAGTCTGAATCGCTGTCAGAATCTGAGTCGCTATCTGAGTCTGAATCT 
GAATCACTGT CTGAGTCCGAATCGCTATCTGAATCTGAAT CGCTATCTGAGTCTGAGT CG 
CTATCCGAATCTGAGTCGCTATCTGAGTCTGAGTCGCTATCCGAGTCTGAATCGCTGTCT 
GAGTCTGAGTCGCTGTCTGAATCTGAATCGCTATCTGAGTCTGAGTCGCTGTCTGAATCG 
CTGTCTGAATCTGAGTCGCTATCTGAATCTGAGTCGCTATCTGAGTCTGAATCGCTGTCA 
GAATCTGAGTCGCTATCTGATGTTTCTT 



LOCUS 49 (A) B13 



TCTTTATTCGAACTATTAGATTCACTTTGACCAGTAGTCGTTCCATCAGATCCTTTGTCA 
CTACCTGAAGCAGAATTTTTATCATCTTTACCTGGTGCATTAGCACCTGCTACATCAGTT 
GGTCCATTAAATTTATATGTAATGTTGTA 

ACTTTTTCATCGATATAAACGTCAATTTTT C CATCTATTTT ACCGTTCAACTTACTTACT 

TCAAATTC^GAAGTGCGTTCATCTTTGGCAGTGTTTTTACTAATAATATTTTCTTTATGT 

CCTTCGATACTCATTCCAGTAATCCAATGACTGTGGTTGACAGTTATTTGAACATACAAT 

TTACCATTTTTCTTAATGTACTTTGCCGGTTTATTAAAATAGTCATTAGCAATTGACGTG 

TCATTGGTATTGTATTTGTAAACCTCATAATTCAAAGTACCGCTATCTGCGGCATTTGCA 

GAATTACTGAATGTCGCGATGATGATAATTAACGCTAAAATCGTTGTATTAAAAACTTTT 

AAAATATTTTTCAAAACATAATCCTCCTTTTTATGATTGCTTTTAAGTCTTTAGTAAAAT 

CAT AAATAATAATGATTAT CATTGT CAATATTTATTTT ATAATCAATTTATTATTGTTAT 

ACGAAAATAGATGTGCTAGTATAATTGATAACCATTAXCAATTGCAATGGTTAATCATCT 

CATATAACAACACATAATTTGTATCCTTAGGAGGAAAACAACATGACAAAACATTA 

AACAGTAAGTATCAATCAGAACAACGTTCATCAGCTATGAAAAAGATTACAATGGGTACA 

GCATCTATCATTTTAGGTTCCCTTGTATACATAGGCGCAGACAGCC^CAAGTCAATGCG 

GCAACAGAAGCTACGAACGCAACTAATAATCAAAGCACACAAGTTTCTCAAGCAACAT^ 

CAACCAATTAATTTCCAAGTGCAAAAA 

TATATGCAACACCCTGGTAAAGTAATTAAACAAAATAATAAATATTATTTCCAAACCGTG 
TTAAACAATGCAT CATTCTGGAAAGAATACAAATT TTACAATGCAAACAATCAAGAATTA 
GCAkCAACTGTTGTTAACGATAATAAAAAAGCGGAT^ 

GAACCTGGATATAAGAGCTTAACTACTAAAGTACATATTGTCGTGCCACAAATTAATTAC 
AATCATAGATATACTACGCATTTGGAATTTGAAAAAGCAATTCCTAGA.TTAGCTGACGCA 
GCAAAAC CAAACAATGTTAAAC CGGTT CAACCAAAACCAGCT CAACCTAAAACACCTACT 
GAGCAAACTAAACC AGTTCAAC CTAAAGT TGAAAAftGTTAAAC CTACTGTAACTACAACA 
AGCAAAGTTGAAGACAATCACTCTACTAAAGTTGTAAGTACTGACACAACAAAAGATCAA 



LOCUS 4 9 (B) K16 



AGATCAAACTAAAACACAAACTGCTCATACAGTTAAAACAGCACAAACTGCTCAAGAACA 
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AAATAAAGTTCAAACAC CTGTTAAAGATGTTG CAACAGCGAAATCTGAAAGCAACAATCA 
AGCTGTAAGTGATAATAAATCACAACAAACTAACAAAGTTAOUWVCATAACGAAACGCC 
TAAACAAGCATCTAAAGCTAAAGAATTACCAAAAACTGGTTTAACTTCAGTTGATAACTT 
TATTAGCACAGTTGCCTTCGCAACACTTGCCCTT^ 

CAAAAGAAAAGAATCTAAATAAATCATCGTCACACTCATAACTTAATATATTTTTTATTT 

TAAATTTTATTTAACCTATGTCATAGATATTTCATAATCTATAACATAGGTTATTTTTTT 

TATAAAATAACGTTGCAATTAACTAACATTTCAATGTACAATACAAGTAATCAATTGATA 

ATGATTATCAGTTGATAATATACAATTAGGAGTTGTTTCTACAACATGAACAAACAGCAA 

AAAGAATTTAAATCATTTTATTCAATTAGAAAGTCATCACTAGGCGTTGCATCTGTAGCA 

ATTAGTACACTTTTATTATTAATGTCAAATGGCGAAGCACAAGCAGCAGCTGAAGAAACA 

GGTGGTACAAATACAGAAGCACAACCAAAAACTGAAGC^GTTGCAAGTCCAACAACAACA 

TCTGAAAAAGCTC CAGAAACTAAACCAGTAGCTAATG CTGTCTCAGTAT C TAATAAAGAA 

GTTGAGGCCCCTACTT C TGAAACAAAAGAAGCTAAAGAAGTTAAAGAAGTT AAAGCCCCT 

AAGGAAACAAAAGAAGTTAAACCAGCAGCAAAAGCCACTAACAAT^ 

AATCAGGAACTTAGAGAAGCGATTAAAAACCCTGCAATAAAAGACAAAGATCATAGCGCA 

CCAAACTCTCGTCCAATTGATTTTGAAATGAAAAAGAAAGATGGAACTCAACAGTTTTAT 

CATTATGCAAGTTCTGTTAAACCTGCTAGAGTTATTTTCACTGATTCAAAACCAGAAATT 

GAATTAGGATTACAATCAGGTCAATTTTGGAGAAAATTTGAAGTTTATGAAGGTGACAAA 

AAGTTGCCAATTAAATTAGTATCATACGATACTGTTAAAGATTATGCTTACATTCGCTTC 

TCTGTATCAAACGGAACAAAAGCTGTTAAAATTGTTAGTTCAACACACTTCAATAACAAA 

GAAGAAAAATACGATTACACATTAATGGAATTCGCACAACCAATTTATAACAGTGCAGAT 

AAATTCAAAACTGAAGAAGATTATAAAGCTGAAAAATTATTAGCGCCATATAAAAAAGCG 

AAAACACTAGAAAGACAAGTTTATGAATTAAATAAAATTCAAGATAAACTTCCTGAAAAA 

TTAAAGGCTGAGTACAAGAAGAAATTAGAGGATACAAAGAAAGCTTTAGATGAGCAAGTG 

AAATCAGCTATTACTGAATTCCAAAATGTACAACCAACAAATGAAAAAATGACTGATTTA 

CAAGATACAAAATATGTTGTTTATGAAAGTGTTGAGAATAACGAATCTATGATGGATACT 

T TTGTTAAACACCCTATTAAAACAGGTATGCTTAACGGCAAAAAATATATGGT CATGGAA 

ACTACTAATGACGATTACTGGAAAGATTTCATGGTTGAAGGTCAACGTGTTAGAACTATA 

AGCAAAGATGCTAAAAATAATACTAGAACAATTATTTTCCCATATGTTGAAGGTAAAACT 

CTATATGATGCTATCGTTAAAGTTCACGTAAAAACGATTGATTATGATGGACAATACCAT 

GTCAGAATCGTTGATAAAGAAGC^TTTACAAAAGCCAATACCGATAAATCTAACAAAAAA 

GAACAACAAGATAACTCAGCTAAGAAGGAAGCTACTCCAGCTACGCCTAGCAAACCAACA 

CCAT CACCTGTTGAAAAAGAAT CACAAAAACAAGACAGCCAAAAAGATGACAATAAACAA 

TTACCAAGTGTTGAAAAAGAAAATGACGCATCTAGTGAGTCAGGTAAAGACAAAACGCCT 

GCTACAAAACCAACTAAAGGTGAAGTAGAATCAAGTAGTACAACTCCAACTAAGGTAGTA 

TCTACGACTCAAAATGTTGCAAAACCAACAACTGCTTCATCAAAAACAACAAAAGATGTT 

GTTCAAACTT CAGCAGGTTCTAGCGAAGCAAAAGAT AGTGCT C CAT TACAAAAAGCAAAC 

ATTAAAAACAC^ATGATGGACACACrCAAAGCCAAAACAATAAAAATACACAAGAA^ 

AAAGCAAAATGATTACCACAAACTGGTGAAGAATCAAATAAAGATATGACATTACCATTA 

ATGGCATTATTAGCTTTAAGTAGCATCGTTGCATTCGTATTACCTAGAAAACGTAAAAAC 

TAATAAATCGTCTTTATATTTAATTATTAAATTAACAAATTTTAATTGGCGGATGAGGTA 

TCCAGTTACCTCGTTCGCCAATTATTTTTCGCAATATAAAAAGTCCCACTTAAAACAATC 

ATTTTAAGCGGGACTTTTTATATTGAGTAACTAAAATTATTTAGCTGCTACTTCTTCGCC 

ATTGTAAGAACCACAGTTTTTACATACACGGTGTGATAATTTGTATTCGACCACAGTTTG 

GGCATTCAGTCATACCTGGTACTGAAATTTTGAAATGCGTACGACGTTTGTTTTTTCTAG 

TTT TAGAAGT TCTTCTTTTTGGTACTGCCATGATATATCCTCCTTAGATTATAAACGAAA 

AATACTAAATGTTAGTTTAATTAAC AACATTATAT CATTAATTAAACTACTTATTGCT CT 

TTATCATATAATTGTTGTAATTTTTGAAGCCTTGGATCAACTTGTCGTGATTCTGAATCA 

TCTTGTTGCTTGCTGTTTAGCAAGCTCATCTAATTGATCCTCATCGATTACTTCCCAACC 

ATTACCTACTGTCAACATTTGGTCACTTTGCTCTGAATAAGCTCTCATTGGTTTCTCAAT 

AATAACTATATCCTCGACAATATCCTGAAGATTAACCATACCATCTTTAATAATGTGATA 

GTGTTCATCTACATCATCTTGATCATCGTTATACTGATTGTACCCTTCTAAATC 



79 



WO 03/011899 PCT/GB02/03606 



LOCUS 50 (A) GB2 



GATCCAGCGGCTGCAGCGGTAGGAAACGGTGGTGCACCAGTTGCAATTACAGCGCCATAT 

ACGCCAACAACTGATCCTAATGCCAATAATGCAGGAC^AATGCACCTAACGAAGTGCTG 

TCATTTGATGACAATGGTATTAGACCAAGTACCAACCGTTCTGTGCCAACAGTAAACGTT 

GTTAATAACTTGCCGGGCTT CACACTAATCAATGGTGG CAAAGTAGGGGTGTTTAGTCAT 

GCAATGGTAAGAACGAGCATGTTTGATTCAGGAGATAATAAGAACTATCAAGCACAAGGA 

AATGTAATTGCATTAGGTCGTATACATGGAACTGATACGAATGACCATGGCGATTTTAAT 

GGTATCGAGAAAGCATTAACAGTAAATCCGAATTCTGAATTAATCTTTGAATTTAATACA 

ATGACTACTAAAAACGGT CAAGGCGCAACAAATGTTATTAT CAAAAATGCTGATACTAAT 

GATACGATTGCTGAAAAGACTGTTGAAGGCGGTCCAACTTTGCGTTTATTTAAAGTACCT 

GATAATGTGAGAAATCT CAAAATTCAATTTGTACCTAAAAATGACG CAATAACAGATGCG 

CGTGGCATTTAT CAACTAAAAGATGGTTACAAATACTATAGC TTTGTTGACTCTATCGGA 

CTTCATTCTGGGTCACATGTTTTTGTTGAAAGACGAACAATGGATCCAACAGCAACAAAT 

AATAAAGAGTTTACTGTAACAACATCATTAAAGAATAATGGTAATTCTGGTGCTTCTCTA 

GATACAAATGACTTTGTATATCAAGTTCAATTACCTGAAGGTGTTGAATATGTGAACAAT 

TCATTGACTAAAGATTTTCCAAGTAACAATTGAGGCGTTGATGTTAATGATATGAATGTT 

ACATATGATGCAGCAAATCGTGTGATAACAMTAAAAGTACTGGAGGAGGTACAGCAAAC 

TCTCCGGCACGACTTATGCCTGATAAAATACTCGATTTAAGATATAAATTACGTGTAAAT 

AATGTGCCGACACCAAGAACAGTAACATTTAACGAGACATTAACGTATAAAACATATACA 

CAAGATTTCATTAATTCAGCTGCAGAAAGTCATACTGTAAGTACAAATCCATATACTATC 

GATATCATCATGAATAAAGATGCATTACAAGCCGAAGTTGACAGACGTATTCAACAAGCT 

GATTATACATTTGCGTCATTAGATATCTTTAATGGTCTGAAACGACGCGCACAAACGATT 

TTAGATGAAAATCGTAACAATGTACCATTAAATAAAAGAGTTTCTCAAGCATATATTGAT 

TCATTAACTAATCAAATGCAACATACGTTAATTCGAAGTGTTGATGCTGAAAATGCAGTT 

AATAAAAAAGTTGACCAAATGGAAGATTTAGTTAATCAAAATGATGAATTGACAGATGAA 

GAAAAACAAGCAGCAATACAAGTTATCGAGGAACATAAAAATGAAATAATTGGTAATATT 

GGTGACCAAACGACTGATGATGGCGTTACTAGAATCAAAGATCAAGGTATACAGACCTTA 

AGTGGGGATACTGCAACACCGGTTGTTAAACCAAATGCTAAAAAAGCAATACGTGATAAA 

GCAACGAAACAAAGGGAAATTATCAATGCAACACCAGATGCTACTGAAGACGAGATTCAA 

GATGCACTAAATCAATTAGCTACGGATGAAACAGATGCTATTGATAATGTTACGAATGCT 

ACTACAAATGCTGACGTTGAAACAGCTAAAAATAATGGCATCAATACTATTGGAGCAGTT 

GTTCCTCAAGTAACTCATAAAAAAGCTGCAAGAGATGCAATTAACCAAGCAACAGCAACG 

AAAAGACAACAAATAAATAGTAATAGAGAAGCAACTCAGGAAGAGAAAAATGCAGCATTG 

AACGAATTAACTCAAG C AACCAACCATGCTTTAGAACAAAT CAAT C AAGCAACAACAAAT 

GCTAATGTTGATAACGCCAAAGGAGATGGTCTAAATGCCATTAATCCAATTGCrCCTGTA 

ACTGTTGTTAAGCAAGCTGCAAGGGATGCCGTATCACATGATGCACAACAACATATCGCA 

GAGATCAATGCTAATCCTGATGCGACTCAAGAAGAAAGACAAGCAGCAATTGACAAAGTG 

AATGCTGCTGTAACTGCAGCAAACACAAACATTTTAAACGCTAATACCAATGCTGATGTT 

GAACAAGTAAAGACAAATGCGATTCAAGGAATACAAGCAATTACACCAGCTACAAAAGTA 

AAAACAGATGCAAAAAATGCCATCGATAAAAGTGCGGAAACGCAACATAATACGATATTT 

AATAATAATGATGCGACGCTCGAAGAACAACAAGCAGCA.CAACAATTACTTGATCAAGCT 

GTAGCCACAGCGAAGC^y^TATTAATGCAGC^GATACGAATCAAGAAGTTGCACAAGCA 

AAAGATCAGGGCACACAAA?VTATAGTAGTGATTCAACCGGCAACACAAGTTAAAACGGAT 

ACTCGCAATGTTGTAAATGATAAAGCGCGAGAGGCGATAACAAATATCAATGCTACAACT 

GGCGCGACTCGAGAAGAGAAACAAGAAGCGATAAATCGTGTCAATACACTTAAAAATAGA 

GCATTAACTGATATTGGTGTGACGTCTACTACTGCGATGGTCAATAGTATTAGAGACGAT 

GCAGTCAATCAAATCGGCGCAGTTCAACCGCATGTAACGAAGAAACAAACTGCTACAGGT 

GTATTAAATGATTTAGCAACTGCTAAAAAGCAAGAAAT^ 

ACTGAAGAAAAGCAAGTGGCTTTAAATCAAGTGGATC 



LOCUS 50 (B) G10 
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GATCCAGCGGCTGCAGCGGTAGGAftACGGTGGTGCACCAQTTGCAATTACAGCGCCATAT 

ACGCCAAO^CTGATCCTAATGCCAATAATGCAGGACAAAATGCACCTAACGAAGTGCTG 

TCATTTGATGACAATGGTATTAGACCAAGTACCAACCGTTCTGTGCCAACAGTAAACGTT 

GTTAATAACTTGCCGGGCTTCACACTAATCAATGGTGGCAAAGTAGGGGTGTTTA 

G CAATGG TAAGAACGAG CAT GTTTGATT CAGGAGATAATAAGAACT ATCAAG CACAAGGA 

AATGTAATTGCATTAGGTCGTATACATGGAftCTGATACGAATGACCATGGCGATTTTAAT 

GGTAT CGAGAAAGCATTAACAG TAAAT C CGAATT CTGAAT TAATCT TTGAAT TTAATACA 

ATGACTACTAAAAACGGTCAAGGCGCAACAAATGTTATTATCAAAAATGCTGATACTAAT 

GATACGATTGCTGAAAAGACTGTrGAAGGCGGTCCAACTTTGCGTTTATTTAAAGTACCT 

GATAATGTGAGAAATCTCAAAATTC^TTTGTACCTAAftAATGACGCAA 

CGTGGCATTTATCAACTAAAAGATGGTTACAAATACTATAGCTTTGTTGACTCTATCGGA 

CTTCATTCTGGGTCACATGTTTTTGTTGARAGACGAACAATGGATCCAACAGCAACAAAT 

AATAAAGAGTTTACTGTAACAACAT CATTAAAGAATAATGGTAATTCTGGTG CTTCTCTA 

GATACAAATGACTTTGTATATCAAGTTCAATTACCTGAAGGTGTTGAATATGTGAACAAT 

TCATTGACTAAAGATTTTCCAAGTAACAATTCAGGCGTTGATGTTAATGATATGAATGTT 

ACATATGATGCAGCAAATCGTGTGATAACAATTAAAAGTACTGGAGGAGGTACAGCAAAC 

TCTCCGGCACGACTTATGCCTGATAAAATACTCGATTTAAGATATAAATTACGTGTAAAT 

AATGTGCCGACACCAAGAACAGTAACATTTAACGAGACATTAACGTATAAAACATATACA 

CAAGATTTCATTAATTCAGCTGCAGAAAGTCATACTGTAAGTACAAATCC^TAT^ 

GATATCATCATGAATAAAGATGCATTACAAGCCGAAGTTGACAGACGTATTCAACAAGCT 

GATTATACATTTGCGTCATTAGATATCTTTAATGGTCTGAAACGACGCGCACAAACGATT 

TTAGATGAAAATCGTAACAATGTACCATTAAATAAAAGAGTTTCTCAAGCATATATTGAT 

TCATTAACTAATCAAATGCAACATACGTTAATTCGAAGTGTTGATGCTGAAAATGCAGTT 

AATAAAAAAGTTGACCAAATGGAAGATTTAGTTAATCAAAATGATGAATTGACAGATGAA 

GAAAAACAAGCAGCAATACAAGTTATCGAGGAACATAAAAATGAAATAATTGGTAATATT 

GGTGAC CAAACGACTGATGATGGCGTTACTAGAAT CAAAGAT CAAGGTATACAGACCTT A 

AGTGGGGATACTGCAACACCGGTTGTTAAACCAAATGCTAAAAAAGCAATACGTGATAAA 

GCAACGAAAC^AAGGGAAATTATCAATGCAACACCAGATGCTACTGAAGACGAGATTCAA 

GATGCACTAAATCAATTAGCTACGGATGAAACAGATGCTATTGATAATGTTACGAATGCT 

ACTACAAATGCTGACGTTGAAACAGCTAAAAATAATGGCATCAATACTATTGGAGCAGTT 

GTTCCTCAAGTAACTCATAAAAAAGCTGCAAGAGATGCAATTAACCAAGCAACAGCAACG 

AAAAGACAACAAATAAATAGTAATAGAGAAGCAACTCAGGAAGAGAAAAATGCAGCATTG 

AACGAATTAACT CAAGCAAC CAACCATGCTTTAGAACAAATCAAT CAAGCAACAACAAAT 

GCTAATGTTGATAACGCCAAAGGAGATGGTCTAAATGCCATTAATCCAATTGCTCCTGTA 

ACTGTTGTTAAGGAAGCTGCAAGGGATGCCGTATCA 

GAGATCAATGCTAATCCTGATGCGACTCAAGAAGAAAGACAAGCAGCAATTGACAAAGTG 
AATGCTGCTGTAACTGCAGCAAACACAAACATTTTAAACGCTAATACCAATGCTGATGTT 
GAACAAGTAAAGACAAATGCGATTCAAGGAATACAAGCAATTACACCAGCTACAAAAGTA 
AAAACAGATGCAAAAAATGCCATCGATAAAAGTGCGGAAACGCAACATAATACGATATTT 
AATAATAATGATGCGACGCTCGAAGAACAACAAGCAGCACAACAATTACTTGATCAAGCT 
GTAGCCACAGCGAAGCAAAATATTAATGCAGCAGATACGAATCAAGAAGTTGCACAAGCA 
AAAGATCAGGGCACACAAAATATAGTAGTGATTCAACCGGCAACAC^GTTAAAACGGAT 
ACTCGCAATGTTGTAAATGATAAAGCGCGAGAGGCGATAACAAATATCAATGCTACAACT 
GGCGCGACTCGAGAAGAGAAACAAGAAGCGATAAATCGTGTCAATACACTTAAAAATAGA 
GCATTAACTGATATTGGTGTGACGTCTACTACTGCGATGGTCAATAGTATTAGAGACGAT 
GCAGTCAATCAAATCGGCGCAGTTCAACCGCATGTAACGAAGAAACAAACTGCTACAGGT 
GTATTAAATGATTTAGCAACTGCTAAAAAGCAAGAAATTAATCAAAACACAAATGCAACA 
ACTGAAGAAAAGCAAGTGGCTTTAAATCAAGTGGATC 



LOCUS 51 (GC8) 



GATCCACTGATGCTAGACGAATCAGTTGTAGACAT TGAGT CGCTTTCTGATGCACTGATG 
CTCATAGAGTCAAATTGACTATTACTTGTTGAGCTTGACTGCGAAT CGCT CACACTTGTT 
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GACGTTGAT^CTGATCCACTCaTACTTTGCGAGCTACTCAATGATTTTGAATCACTTAAT 
GAATCCGAAGTGCTAAGACTTGTGGAACCACTTAAAGATATTGATCCACTTAATGAGTCG 
GAGTCACTTGTACTAGTAGAATCACTCATTGATATTGAATCACTTAGCGAGGTAGACTCG 
CTTACG CTTTCTGAAC CACTTAATGATGTTGAGGTACTCAATGAACCAGATGTACTTGTT 
GAAGTCGAACCACTTGTTGATTTTGAATCACTTAATGAATCAGATTCACTCACGCTTTCT 
GAACTTCTTAGTGACGTCGATACACTTAATGATGACGAATCGCTTGTGCTTACTGAATCG 
CTCATCGATTGTGAGCAACTCAATGAACTTGACTCGCTTACACTTTCTGATTTTCTTAAT 
GACGTTGAGACGCTCAATGAGCCAGAATCACTGACACTTGTTGAGCCACTCATCGATTTA 
GAGTCACTTTCAGAATTAGATTGACTTACACTTTCTGAATCATTTACAGATTCTGACATA 
CTTTGTGAATCAGAT ATGCTTGCGCT CATTACTTCACT AG CCGATGTTGATGTACTTGTC 
GAATCACTTAACGATATAGACACACTCATCGAACCAGATGTACTCGCACTTGTTGAGTCT 
GATGTTGAAT(^CTAACA,CTATCAGATAATGACGTTGAATCACTCATACTTGTTGATGTA 
CTTGTCGAAAGCGACATACTTTGTGAATCACTAGTACTTGTACGCATCGAAGTACTAGTT 
GAAGCTGATGTACTACGAGAGTCACTTGTTGATGTTGATGTACTTGCTGATCCTGATGCA 
CTTGTACTTCTTGATGTGCTTTGTGAATCGCTTAATGATGTTGATGTTGAATCGGATTCA 
CTTGTACTTTCTGATGTTGAGCCAGACTCTGATGTACTTACCGATGTAGATAAACTTGCA 
ATGGTCGACATG CGGTTTGAAGTTGATGTACTT AGCGAAT CACTTAATGATGCTGATGTG 
CTTTGTGAATCGGATTCA 



LOCUS 52 (El) 



CAGGATTCGTTTTATCTAACTCTTCCCCAAAAGCTGATAAGTGTTGTGTAGTTTGTGTTG 

T CATTAC AGTAACTAAGATTGCTGTACCTATAGAGC CTGCTAATTGACGCATCGTATTTA 

AGAAAGCATTACCATGAGAGGCAAGTCGTCCCGGTAACGCATTAATAGCTGCAGTTACCA 

TTGGCATCATTATAAATGCCATACCAAATGAACGAAGTACATAGATACCCATGATTGTCA 

TATATGGTGTATCCATATTTAATTTAGTTAATTCCCATGTTGCATAAGTCATTACAGCAA 

TACCAAAGATAGCTAATGGTTTTAAACCAATAGTATCTAACAATTTACCTGCAAATGGTC 

CTAGTAGACCCATAATTAGAGAACCAGGTAATAATAACAATCCGGAATCTAATGCTGAGA 

ATCCGCGTAAATTTTGTAAATAAATCGGTAATAAAATCATACCACCATATAAACTTAACA 

TTACAACCATATTAATAATTGTTGTTAATGTAAATGTTGGGAATTTCAATACTTCTAAAT 

T CAACATTGGTGATTT CATTCTTAATT CTCTAATAACGAATAGAAT AAT AAAG ATAATAC 

CAATCGCAAACATTGTTTCTATCTCTACTGAACCCCAACCTTTGTTGCCAGCTTCTGAGA 

AACCATATAACAAAGCACCAAAACCAATCGTACTAAAAATGATACCTGGGATATCAGCTT 

TAGGGTTTGTTGTATATTGATATAACTTAAACCATACAAAACCAATTAAAATAGCGATAA 

TCCCGATAATGAACATACCGTAAAACATCACATTCCAATGGTAATTTTGTACAATATAAC 

CTGATAATGTTGGACCAATTGCAGGTGCTAAAATCATTGCGATACCCATTGTACCCATGG 

CAGCACCACGTTTTTCAGGTGGATAAATTGTAATAATAACAATTGAACCTAATGGCATTA 

GTACACCTGCACCAATGGCTTGTAATACACGTCCAACCATCATGATTGGGAAATTCATTG 

AAATCGCACAGATTAATGAACCAATTGTAAAGAGTACTAACGCAACTAAAAATAATTTTC 

GATATGAATATTTATTAAATAGATACGCCGTAATTGGTATTAAAATACCGTTTACTAACA 

TGAATCCCGTCATCAACCATTGCCCTGTTGACGCAGAAATATTAAATTCCGTATTAATTT 

TTGGTAAAGCAACATT TAATAATGTTTGGTTTAAAATCGCAATAAACATAC CGAATAATA 

ATGCCGCTAATATTTTACCGCGTGAAACACCTTCACCAAAAATAAAGTTTTTATGTTCTT 

TT TTTATT TTTTCATT CACTTT ATATTCTTCTG ATTCAGGATTTTTAGCAG CAACTG CTT 

CCTCATCCTTATTATTAGTGAATGCTTCTTGATCTTTCTCAGACCCCTTTGTGTAACCAT 

TTAGACTAACTTGGCTATGATCATCTTGATTGTCAACACGCAACTCTTCATGCGTCATAC 

GTTGTGTCGATTGATCAGTTGTTTTGTCTAAATCACTAGCTTTAAATTTAGATTGATTTG 

ATTGACGTGTCGTAAATTGTTGTTCCTTTTGTTGGCGTTTGCCTTTTTTTCTTGATCTTA 

TTAAAAATAAATTGATAACCCCAACAATAATGAGCGCTAAAATAATGTAGCTAATAATGA 

AGGTCGTAGTCATTTAATGACCCCCTTAATTTTTATGGATTTTTACTTCAGCGTTCATTC 

CAGGAACAACTTGTTTAGACGGTTCTGATTCTAGAGTGATTTTAACAGGTATTACTTGAG 

AAACTTTAGTGTAGTTACCATCACTATTTGATGATGGCATTAATGAAAAGCTTGCAGCAG 

TTGCTTTTCCAATACTATCAACTTTACCTTTAATAGAAGCTTTTTGACCGTCAATAGTCA 

CATCAACATCTTTACCTACTTCAACATCTTTAATATCTTTTTCGTCAATATTTGCTGTTA 
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CATATAAAT CATCTAAATTGTATG CATAAGCGATTGGGTTACCAGCTTGCAC CATTGAAC 
CTTCCATACCATCTAATTTGGCAATTGTACCTTTTTGAGGCATT 



LOCUS 53 (E20) 



CATACTTCTATGTCTGGTTCTTGATTTAATAGCTCATAAATATCAAATGCTGGTGATTCT 

CTTATAT<^TCAACAT(^CCTTTATAAGTTAAACaUATACTGTGACTTTATTCCCGCTC 

AACACTTTGATGATTTGCTTCGTTGTATCAACAACATAGGCCGGCATTGAATTATTAATT 

TCACGTCCAGTTTGAATTAACTTTGCATTTTCAGGGTCTTTAGCAATAATAAAGTACGGA 

TCAACAGCTAAACAATGACCGC CTACACCTGGAC CAGGCTGATGG ATGTTAACACGCGGA 

TGTTTGTTTGCCATTT CAATCACAT CTAATACATT AATATTTAAGTTATTGCAAATTTTT 

GTTAATTCATTAGCTAAAGCAATGTTCACGTCTCTATATGTGTTTTCCATTAGCTTACTC 

ATTTCAGCAGTACGTGCATCTGTTTCAATCATTTCTCCCTGAACGAATGTGCGATAGACA 

CGTTTACCCGCrTCAATACAAGCTTCAGTCACACCGCCAATGATACGATTGTTATGAACT 

AATTCTTCTAAAATTTTTCCTGGCAGTACACGTTCTGGACAATGCACTAAATAAATATCT 

TCACCTATTGTAAACCCTAAATTTTCAATGACTGGTTTTACAAAATCATCCATCGTTTTA 

GGCGCAATTGTCGACTCTACAATAATGGTATTTCCTTTTTCTAAAAATGATAAAATACTA 

TCTAATGCACGCATAACTAGCGAAATGTCACATGACCGGTACTGATCATCATTATTCGGC 

GTCGGAACGGCAATGATAAAAACAT CAGATGCATCTGGCGTTGT AGAT ACCTT CAATTTT 

CCCGATGACAGTACCTCTTCATAAACCTCTTGTAATCCAGGTTCTTCAATACTAATTTGA 

CCACTTTGTAACTTATCAATCGTTTGCTGATTAATATCAACACCAAGCACATCGACGCCA 

TGTTTTGCAAACATAATTGATGTTGGTAAACCAATATAACCTAAGCCAACTACTGTTAAC 

TTCATACTATAACCTCCAAATAAAACGATTTGTATGTTGATTTTATTTAATAGATGACTT 

ATGCCTTATCTTTGGTTGTCGTTTCATCCATGATGTCCGCAATAACAAGTGACATTTTTC 

CAGGAATAATTTCAAGTGGATTATTATTTTCATATAACGTATTGCTGTATATTAAATTGC 

CGAATAATTTTCTAAAGACCGACAACTTATTAAAATACTTATTTAGCATTGAAGGCATGT 

TGATCAATACCGTTTTACGATGTGATTGGCGACGTATTTCATACATTACTGACGATGTAT 

CAAAGTAAAAACTATCTTGAGGATGGTACACACCTGTCACTTCTAATGATATTAATTGAT 

CAATAAATGCTGTCAGATGTTTAATATATAATGCACTGCGCTGATTGTTAATATTGGGAA 

TGATTGGCAATCGCTTTGACAATTGCATTAACCGTTGGAAATTTCCTGGGCAATGTGCAC 

CATAAArCATTGGTGGTCTCACAATTGCTACTTTAAACGAATCACTAATCAATTCT 

ATGCTTGTTCAGCGAACTTTTTGGAAATACCATAGTTGGTCGTAGGGTTCATTGGTGTTT 

GTGTATCAACTTGATCTGATTTACCAACATGACCTTCTTTTCCATAAACTGCCATAGTAC 

TCATAAAAATAAATTGTTTAACGTCTTCAGCTTTAGCCTTTTGTGCCAATTGTTTCGTCA 

GCAACATATTCACTTGCATATAAT CAGATAGCCTTGCTTGAGGTGAATTGTTGTGAAC C A 

AAGCTGCTGTATGAATTAAAACATCATAATCTTTGAACGAGGTCGACTTCCATAATTGAT 

TCCTAACATTAATTTGATCTACTTGATGTCCTTGTTCAATAAGCTTATCTTTTAAAGCAT 

TACCGATAT AT CCATGTACGCCTGTAATT AAAATATT TTTTCT CATTAGTGATG CACAC C 

TTCTGAAGTAACGATATTTTTAATTGTTTTATATATGATATACATATCAAGCATCATAGA 

TTGATGTGTTAAGTAATAATGATCATACGCTACTTTTTGATCATCAGTGATATCATCTCT 

CCCCATCACTTGAGCTAGTCCTGTCACACCTGGTCTAATCGTATGCACGTTCGCTTTTGT 

ACGTTTTTCGATTAATTCGTATTGATTATAAAGCGCTGGTCTAGGACCTACAATTGACAT 

TTCTCCTTTTAAAACATTCAATAATTGTGGCAATT CAT CAATAGAGGTCTTACGAATGAC 

CTTCCCTGTCTTTGTTATATACGATGTTGAATCCATTAAATCAGTTGCAACATTAGGTGT 

GTCTATTTTCATTGATCTAAACTTATAAATATTAAACAATTCATTATTAATCGTCGGTCT 

TTTTTGTTTGAAAATGGCTGGTCCAGGTGATTCCATTTTAATTAGTAATGCTGTAATTAA 

CAGAATCGGACTTAAAACT ACTAAACCATATATTGAACT CACT ACATCGAATAATCG CTT 

CATAATTATCTCCTCACTTCAACAGATTGTAATACTTCATAGTATTAATTT 



LOCUS 54 (E105) 

CAGT AATTAATAAAATTTTGTCATCGAACATAATTAT CT CC CTTTTTGC CATTGG CATAG 
TTAATAATTTTTTCTTTACTAAAGTCATTGACGATGTCTTGAATAATCGCTTCAACTTCA 
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TTACATTTCATATGTTGTACTTTGCCACGATAAATTTTTTCAAATACTTGTTCAGGATGA 
ACCTCATCTTTATTCATAAGCTCTTCAAACATTTTTTCGCCGGGTCTAATCCCTGTATAA 
GTAATGCGTATGTCGTCTTCTTTTTTACCACTTAGCTTAATTAAATTACGTGCCAAATCT 
ACAATTTTCACTGGTTCTCCCATATCTAGCACAAA^ 

CCTGCCTGCAAAACTAGT CTAGAAGCTT CAGGAATTGTCATAAAGTAACGTGTCATT TCA 

GGATGTGTCACAGTAACTGGCCCACCTTCTTCAATTTGACTTTTGAAAAGTGGAATCACA 
GATCCTCTCXSATCCAAGTACATTACC^UVATCTCA^ 

TC^TC^TTTAAACTTTGAATAATCATTTCTGCAATTCGCTTTGAAGCTCCCATGACATTA 

GGCGGATTAACGGCTTTATCCGTAGAAATCATAACGAATTTCTTTACCTCTGCATTTTTA 

GCAGCTTCAGCAGTATTTTTCGTACCTAAAATATTATTACGTACTGCTTCTTCAGGGTTG 

TCTTCCATTAACGGCACGTGCTTGTGTGCTGCTGCATGATAAACTGCGTATGGTTTATAC 

GTTTCCATAATTT CAAACATACGCGCTCTATTTTGCACATC CG CTATAAT AGGAACGATA 

TCAACATTTTTTCCGAAGCGATTTCGCAATTCACGATTGATTAAATAAATACTGTTTTC^ 

CCATGGCCAAGTAGAATAATACGTTCTGGATAGAAATTACAAACTTGTCTACAAATTTCT 

GATCCTATTGAACCACCTGCACCCGTAACTAAAATAGTTTTATTCGTCAATTCATTTGAT 

ATCATATCCATATCTAATTCAACAGGATCTCTGCCTAGTAAATCTTCTACTTCAACTTTT 

TTAAGTTGGTTCACTTCTAACT CACCAGACATGACGTCTT CTATATTTGGCATTTTCAAT 

AACTCAACX^CCATCCATATGGCAAATATTATTAATTTCTTTCAAACGCTCTTGACCAATA 

GTTGGAATTGCAATGATGATTTTTTTAATCTTATAT TTCCT CACTAGTTCTGGAATATCC 

GCAATTTTACCTTGGACTTTTACACCCTCAGTAATTGTGATATTGCGTTTATGTTCGTCA 

TCATCGACTGCTAATACCGGTTC^GTTTCATTTCGTCACTTTTCAACA 

AGCATTGAACCTGCTTGACCAGCACCAACAACTAAAGTTGGCTTCTTATTAAATGACTTA 

CCTCCAAGGTATTTCCGATAAATACGCCAAAATAACCTTGAGCCACCTATTAAAATCAAG 

TGCATCATCCAAGTAATTAAATACAATCTAAAAAACGGTCTATT^ 

ACGAC CAC CATCGTAATAACGAT AGATGT CGT CA C AG C TT T AACAATT AAAAT CAAT T CA 
CTCACACTGGCATATTCCCACGCTCGATGATACATATTAAAAATAAATGCTGAAATATGA 
TGCGATATGAATAGTGATATAGCTGCCAATATTAATAATTTGACAGAATATGTTTTGAAA 
TACGGTTCTAAAATGTAATAACTTACGAATACTGAAAATGTCACTATCAGTGAATCGATT 
AATGCTAGTATTAAAAGCCGCAATTTCACAGATAAATGTGCCATAAAACCCCTCATTTGC 
TGTTTATAACCCAAACCATCTTTTCTGTTTATAATCTTGTTGTGGCATTCGTTTAGGAAT 
TT TTTTATCATCAAGAACTAACTTCGCAT TACTAATAAATCCGTTCATAT CTTCATAATA 
AT CACGTAATTT CTTATCATTAAATAAGT CTTTCATTAAGAACGGTCTGAT TT CTGTGTT 
ATGCGCATCTGAACCGATGAAATGTGTCAGATTGTTTT CAAT CATTTGAATTGCTAATTT 
TCTAATTTTTTTACCGGAAATACCCGCTAATGACGCCGTTGTCACTTGACTTAAAGCACC 
TTTGTTAATTAAATCGTATAGTATGTCAAGGTTTTGACTTATTGCTTTATTCCGCTCTGG 
ATGTGCAATAATCGGTACAAAGCCTTTACTCTGTAATTCGAAAAATAATTGATC 

1 • 1 ■ --■ — ■ - ■ _ , 



, 

LOCUS 55 (E18> 



ATCAAAAAGTTATGATGAACGTTTTACGCCGGATGAAGTAGTCGCATACCAAGAACATCA 
AGGTAATAAATTTAAAGAACATTTTGATTTGAATTGTTATCTGACACTGCTAGATGTATT 
GGATAGTCACAACATTGACCGAGGTCGCACAGACGTAACGCATGTTTTTAAAAATTTAGA 
AACAAAAGTGTTAACGATGGGGTTCATAGATGATTTGCTATATCCGGATGATC 



LOCUS 56 (F5) 



AACATACAGGTAAAGTTTTACTTGTAACTGAAGATAATTTAGAAGGTAGTATTATGTCAG 
AAGTGTCAGCGATTATTGCAGAGCATTGCTTGTTCGATTTAGATGCACCAATCATGCGTT 
TAGCTGCTCCAGATGTACCATCTATGCCATTTTCTCCTGTATTAGAAAATGAAATTATGA 
TGAATCCAGAAAAAATCTTAAATAAAATGCGTGAATTAGCAGAATTCTAGGGAGGGAAAG 
TCATGGAAATAACAATGCCTAAGTTAGGTGAGAGTGTTCATGAAGGCACCATTGAACAAT 
GGTTAGTTT CTGTTGGTGAT CATATTGATGAATATGAACCATTATGTGAAGTTATT ACAG 
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ATAAAGTGACAGCTGAAGTCCCTTCCACGATATCAGGAACAATTACAGAAATTTTAGTTG 
AAGCGGGGCAGACAGTAGCTATTGATACAATTATCTGTAAAATTGAAACTGCTGATGAAA 
AGACAAATGAAACAACTGAAGAGATACAAGCAAAAGTGGATGAG 
CTAAAAAAGCTAGTGCAACAGTGGAACAGACATCTACTGCTAAA 

ATAATGGTCGCTTTTCACCTGTTGTATTTAAACTCGCTTCAGAGCATGACATTGATTTAT 

CACAAGTTGTAGGTAGTGGATTTGAAGGTCGTGTAACTAAGAAGGATATAATGTCAGTTA 

TrGAAAATGGTGGTACCACAGCTCAATCTGACAAACAAGTTCAAACAAAATC^CATCAG 

TAGATACATCAAGTAACCAATCATCTGAAGACAATAGTGAAAACAGCACAATA 

ATGGTGTGCGTAAAGCAATTGCXSCAAAATATGGTTA^^^ 

CATGGATGATGATTGAAGTAGATGCTACAAATCTTGTGAATACGAGAAATCATTATAAAA 

ACAGCTTTAAAAATAAAGAAGGATATAATCTAACGTTCTTTGCTTTCTTTGTAAAAGCTG 

TAGCAGATGCTTTAAAAGCATATCCTTTATTAAATAGTAGCTGGCAAGGAAATGAAATTG 

T CTTACATAAAGACATTAAT ATTTCAATTGCTGTTGCT GATGAAAATAAATTATACGTAC 

CTGTGATTAAGCATGCAGACGAAAAGTCAATCAAAGGTATAGCTAGAGAAATTAATACTT 

TAGCAACGAAAGCGCGTAATAAGCAATTGACAGCTGAAGATATGCAGGGCGGTACATTTA 

CGGTAAATAATACTGGTA(^TTTGGTTCAGTATCATCAATGGGTATTATAAATCATCCAC 

AAGCAGCGATTTTACAAGTAGAAT CAATCGTTAAAAAG CCAGTAGTAATTAATGATATGA 

TTGCAATTCGTAACATGGTTAATTTATGTATTTCAATTGATCATCGTATTTTAGATGGTT 

TACAAACAGGTAAATTTATGAATCATATTAAACAGCGTATCGAACAGTATACTTTAGAAA 

ATACAAATATATATTAGTGATAACATAGATGCAT CTAT CGACAACTTGTTTTATCTTGTT 

CTTGTCGATGGATGTATTATTTTTTGGCACTAAAATATGTGCAATATATTCAAAAAAGAT 

AAAGAACAATAATCAACATGGTTGAATGCATTTTTGCAGTAAAGTCAAAATAAGACATCA 

TACTTGAAACATATTAATGAAAACATGTGAACAAATTAGTTACCATGATTTTAAGCACAA 

TAATGTTTGGTATATTGTTAAAATTGTGTCTAAATATAGGTGTGATTCAGATTAGTTTAT 

TGAACAATATGTTATTAATTAGTAGAATGAGGATAGTTTAAATATAAAGGGATAGGTGAT 

TGAACTTATGGACATGAATTTCGATTTATACATGAACGGTGTTGTAGAACAAGCAAGGAA 

TGAAATTGAATCTGCGGGATATGAGCAATTAACTACTGCAGAAGATGTTGACAAAGTTCT 

TAAACAAGATGGTACAACACTAGTTATGATCAATTCTGTATGTGGTTGTGCAGGTGGTAT 

CGCAAGACCAGCAGCATCACATGCTTTACATTATGACGTATTACCTGATCGTCTAGTGAC 

AGTATTTGCTGGACAAGATAAAGAAGCGACACAAAGAGCGCGTGAATACTTCGAAGGTTA 

TGCGCCTTCAAGTCCGTCATTTGCATTAGTAAAAGATGGAAAGATTACAGAAATGATTGA 

AAGACATCAAATCGAAGGTCATGATGTGATGAACGTAATTAATCAATTACAAACATTATT 

CAATAAATATTGTGAAGAAAGATAAGAGGCGCTAACCCATGTTAAAGTTAAATCCTTACA 

AGATTGGATTTAGAACAATAAAAACAGCAGTGGGTATGACTTTAGGTGTAATTATTAGTA 

AGCTGTTAGGTTTAGATAATTATGCTTCAAGCGCCATATTAGTCGTATTATGTATTAAAC 

ATACAAAAGTACATTCGCTACAAGCGATTATTTCAAGATTAGTATCATGTTTTTTAGTAT 

TGTTTT TAGGTTCAGCAATATTTAGTTTATTAGGTCAGAGTC CAATTGTACTCGGTATTA 

TCGTATTGTTATTTATACCATTAACTGTCGTATTAAAAGTACAAGAAGGTGTCATTACGA 

GTTGCGTTATATTACTTCATGTTTTTAATGCAAAATCAATTGATGCACATTTAATTGTTA 

ATGAAACATTATTACTGTTAATTGGACTAAGCATTGCATTTACAATGAATTTAATGATGC 

CAAGTTTAGACAAACAACTAGACGAATACAAATGTAAAATTGAGCAAGAAATTGCTGATA 

TTTTTAGTAAATATAGTTATATTTGTGAAAAATATGAAGATACCATTGCGATTGAATTTG 

AAGTGTTACTTTTAAATATTAAAAAGGCGAAGTCTATCGCGTTCCGAGATGTTAAAAATC 

ATTTTGTTAGAAACGAAAATTCATACTATCATTATTTTGATATGCGAGAAGAGCAAGTGG 

AATTGTTAATGAGAATGAAACCGCTCATCGAAAGTATCTGTCATAAAGATCC 



LOCUS 57 (F3) 



GAT CTT CGCGTCTTAATGGATGCC ATATACGAACTGAATGAC CACCAAGATTTGCGTGAG 
ATTACTAAAGATTCGAAAATGCAAAAACT CGCATTAGCAGGATT CCTTAAAAAGATAAAA 
GGTACGTACATTGAGTCATTATTAAAAGAACACAAATTGTTATAACGAAAACCATTAATA 
GATTTTTATTTGGTGATTTCAAATCATGAGACTGGGACAGAAATGATGTTTTCATAAAAA 
TTATTTCGTTGTTCCACTCTCATGATTTTTTTGATGAAACATAATTACATGATTGATTGC 
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ATCATTTTGTTAAAC^GTGATTGCAAACCTGCCATTTCAC^CTGAAAATTTACATAATA 

AGTGACGATATTTTACAAGTCATATACAAATAACATATATTGTTAAATAATTTTACCTA^ 

TCTTAACATTAAATTTACAATTATAAGCGATAATCTAAATATAAAGCTTATTTGAGGTGA 

AATAATGGAAATGTCGGTTACAGAAGTCATTTT CT CCTTTTTAGGTGGTTTAGGTATTTT 

CCTTTACGGCTTAAAAATCATGGGAGACGGGCTTCAAGCATCAGCAGGAGAC^ 

AGATATTTTAAACAAATTTACATCAAATCCAGTATTAGGTGTTATTGCAGGTATCGTTGT 

AACTATTTTAATACAAAGTAGTTCAGGTACGAGAGTTATCACAATCGGACTGGTAACAGC 

TGGATTTATGACATTGAAACAAGCCATTGGAGTGATAATGGGTGCTAATATCGGAACAAC 

GGTAACTGCATTTATTATCGGTATAGATTTAGGCGAATATGCAATGCCAATTTTAGCATT 

AGGTGCATTCTTAATCTTTTTCTTTAAACGCTCTAAAATCAATAACATTGGCCGCATACT 

ATTOSGTTTCGGTTCACTATTCTTCGGTCTAGAATTTATGGGTGATGCCGTTAAACC^T 

AGCATCATTAGATGGATTTAAGCAATTAATGCTTGATATGT CTACAAATC CAATAC TCGC 

TGTCATTGTCGGCGCAGGGTTAACAGCACTAGTTCAAAGTTCAAGTGCGACGATTGGTAT 

TTTACAAGAATTTTATCAACAAGATTTAATT^^ 

AGGCGATAACATTGGTACCACGATTACAGCTATCTTAGCTAGTTTAGCCGGCTCAATCGC 
TGCAAAACGTGCGGCGCTTGTACACGTCATCTTTAACTTAATCGGGGTAATTATCTTCAC 
AATTTTCTTGCCAGTTGTGATTCATTTGATTAGTTTGTTACAAGATTTATGGCACTTAAA 
ACCAGCGATGACGATTGCAGTATCACATGGTATCTTCAACATAACAAATACTTTGATT^ 
ATTACC^TTTGTAGCAGGTTTAGCATGGATTGTTACyW^GCTTGTCCCAGGTAAAGATAT 
TGCTGATGACTATAAACCTCAGCACTTA 



L OCUS 58 (GO) 

GATCCAAAATCACTTGTTTGATTGGTTTATTCTTATTAGACTGTTGATGAATTCGATTTA 
AATAATACGTCAATGCTTCATTTGAAAAAGGTTCAGGCGCTATTTCTAAAAATGAAGGAT 
AAGATGCTACAGACGCAACATTTCTAAT^ 

ACTTTTTGTCATTTGACAACTCAAAAATAACATGCCAATGCTTACGATAATTAGGTATCA 
TAATATCTTCAAGTTCATCTACAATGAAAAAACCGCCCGCCATACCTAAATGACTAATTA 
ATGTACGTTGTTCTCGTTTATTATCTAGCTGAAAAACGATATATTTACTTCTTCGTTCrA 
CATTTGTAATGGTATAGCCTTCCGATAAAGTT1TAAAAGTATCTAATTCAATTCCTTTTA 
TAATTGTTTCCTTGCCTTGAGCTTTACCTTCGATTACTTTATCCGAAAATATAACGTGTT 
CAATTTTTTGATTTATAACGTAGGGTTCAATTCCTCTTTTTACATGTTCTACTTCTGGTA 
ATTCGGGCATAC CATTAACCTCACTTTATTTTGCAT CATACCAGGTTGCACCATAACTTG 
AGTCTACTTTTAATGGAACATCTAATTGCAATGCATTTTCCATTATCTCTTCTACAAATT 
CACTAAATGAATCTACTTCTGACTTAGGTACTTCAAAAATTAATTCATCGT 



LOCUS 59 (G23) 



CTTGTAATT CTTGTTGGTTAAAATATGGATGTACCT CAATTTGATTCACCATTGGTTTGA 
TACTTGATTGAGCCATTAATTTTTCTAGATGATGAACATTAAAATTACATACACCTATTG 
CTTTTACCTTACCTTGCTCGTAAAGTTCTTCCATAGCTTTATATGTTTCTAAAAATAGAC 
CATCTGCTTCACAAGGCCAATGTATTAGAAATAAATCAAGATAATCAGTTTGTAAATTTT 
CAATCGATTTGTTGAAATATT CGAATGTTTTCTCATAAC CTTGAT AGTCATT CCATAACT 
TCGTTGTTATAAACAAATCTTCTCTATCGACGCCATTATCCTTTAATGCTCGTCCTAGTG 
AAGCCTCATTATCATAAAAGTATGCTGTATCAAACGCTCTATAGCCTGCGTCAATTGCAG 
CATTTACAACTTTAGTCATATCTTCGTCAGAGATTTTATAAACACCTAACCCAACTGAAG 
GCATCGGGTATCCATTATTTAATATTTGTATCTCATTCAACATCTTTATATCTCTCCAAT 
CTATGTATCTTTTATATCTTTACATTACCCTAAATTTTTCAACAAACTCAATTAATACGA 
ATTATCGCTTTCAATAAAAATTATTCATTAAAT CATTAAAG ATATTGAGT TCCAAT ACTA 
TTTTCACTTTTCATTAATTTTAGTCAAMAAATAACC^CCAAAAATGAATTAAATCATT 
CTTAGTTGGTTT ATATATTAATAT CTATTCTGATT TTT CATCTTCAT CAGACTGTCCGAT 
AGTAGGTCT CGCTTCATTAAATTCATAGTTTAATAT CAC CCAAATAATTTGGTGGTTAT C 
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GATTTCTGAAACAACCCAGCGATCATAAGTTGTATCCACGTAATC^ 
GGTATTACGAGATTGTAACCATCCACCTATCGTATCAATATCCTCAGAGTCATCAAATTC 
TATACCGAACTCTT CAGTTAAATCATCCAATAGTACT CTGCCATTTACTTGGAATGT CTT 
ATTATCAAT TTTAACGATATCATTCACTTCATCATCATCAAATT CATCACGAATTTCT CC 
AACGATTTCTTCTAAAATATCTTCCATCGTTAAAATACCTGCCGTTCCACCATATTCATC 
TATAATAAGACTCATATGTACATGTTCACGTTGCATTCTAATTAATGCATCACTGATACG 

TGTTGTCTCTGAAAT C ATTGGCAACT CATGTATATAGTTTGCTATTTTAATCGTTTTTCC 
AGAAGCGTATTCAGTTAAAAATTCTTTGACGTTAATAAATCCTTTAATGTGGTCTTTATC 
ACCATCATCAGTAATTGGATAACGCGTAAATTGATGTTCTTTTATTGTTTCTAGTAATTC 
GTCTACATTAAAAGGTTCATTTAGTGTAATCATTTGAGTTCTAGGTACCATTATATCTTT 
TG CATGT CTTT CAT CGAATGAAAAGAT ATTTTGCATATATGCCAATT C AGTTTGGTTGAT 
T T CTCCACC AT TATAACTAT TGTTAATAATAATTTTGATT T CTTCTTCTGACATTGCATC 
AGTTTGGGCAT CAGGATTTACACCAAACATT CTAATAATAACACGTGCAGAACCATTCAT 
CAGCCAAATCAATGGTTTCATAATGTTACCGAAATAGAACAATGGTCTTGCATATACTAA 
AGCAAGCTTTTCAGTATGTTGAATAGCTATAGATTTAGGCGCTAATTCACCAAGTACTAC 
ATGCAAATACGTAACGATTATAAATGACACTGCAAACGAAATCGTCGTCGTTAATGCAGT 
TGGTAAATTGATTGCTT CAAATATTGGGTGT AATAGCTTTT CAAACGTTGGTTCACCAAG 
CCAACCTAACCCTAAAGATGTTACTGTTATACCTAACTGACAAGCAGAAAGATAATAATC 
T AGATTAGC AATCAT CTTTT TTACTATTTTAGCAGGTTTATTTCCT TCAT CTGCTAGCTG 
TTCAATT CTTGTTG CT CTAATTTTTACTAATGCAAATTCTGAACCAACAAATACAGTGGT 
T AATGCAATTAATAGAATAAATATAAT CAAACTAATTATGGT CGAAGTTTCCAATTAATT 
CCCTATTTCTAGGGATTCACCTCCATGTTATATGTGTCACTCATGGGTAACACGCATTCA 

AATTTAT CACT ATGACTT AAATTACAACTACATGTTATCGC CTTCC CATTTAGACACCCC 
CAGAAAAAAATGrTATTGCTTCTATTTTATCATAATATAAAGTGCTTATGTTAACAGATT 

AAAT CTATTGCATACATT TAATTATGATTAT 



LOCUS 60 (G2 9) 



TCTTCTGAGAAGGTTTTTGACCCATTTGCATCATCATCATACGAAGCATTTCTTCGTTGA 
TTGGTGGGTTTTTCTTCAAGTAGTCCATCATATATTTTCTAGCTAAAAGGAAACCTCCAA 
TTAAACCTAAAATTAATGCAGCTACTATAAAAATAATTGCTACCCAAGTTGCCATTGTTT 
CACCCGCTTTCTTTATCCTACTGAATTTTGCTAAAT^ 

TTTATT CAAGTATTTT AATATCGATACTAAAAAT AATATCAAAAAT C ATGCTGTTATAAC 

AGAGCTTTTAAAGATTAATCTGAAATAGTATACTTTCATAACTTATCACTTATGATGTAG 

TTTAAGTGCTATACTCTAAATTTCAACACTTTAAAAAAAGCCTAAGATTATGCATCCTAG 

ACTT CTAAACATACTCG CTTTATAAATTATT CTTATAAGCTC ATAAC TTGGTTTAAGAT A 

TTTTCTTTTGTAAATCCATATTTTTCAACTACTAAATCGCCAGGTGCACTTGCGCCAAAG 

CCGTCAATAGCAATAACTTTACCTGCAGTACCTACATATTTATGCC^ 

GCC^TTTC^TCGCAACACGTTTTGTTACGCTTGATGGAATAACTGATTCTTTATATTCT 

TCAGATTGTTGTTCAAATGCATTCCAGTTAGGCATTGAAACAACACGTACTGATTTACCT 

TGTTTTTCAAGATCTTTAGCAGCTTCAACTGCAAGACTAACTTCTGAACCTGAAGCTAAT 

AATAGGAATTCTGGTGTCTCTTCAGAGCCATAAACTGTATAGGCACCTTTTCGAACGCCT 

TCTTCAACTACATCTTCTGGTACATCTAATACCGGTAAGTTTTGACGTGTCAATACTAAT 

GAAGTAGGTGTAGATTCAGATTCTAAGGCAACTTCCCATGCTACTCTTGTTTCATTACCA 

TCAGCAGGACGGATAACATTCATATTTGGAATGGCTCTTAATCCAGCTAATTGCTCAATT 

GGTTCATGAGTAGGACCATCTTCACCTACTGCAATTGAATCATGTGTGAAGATGAACGTT 

GCATTTAATCCCATAATTGATGATAAACGTAACGCTGGTTTTAAATAATCACTAAATACG 

AAGAATGTTGCAC CAT ATGGATGTAAAC CTCCATGTG CAGCCATACCATTTACAGCAGCA 

CCCATAGCAAATTCACGTACAC CAAACCACACATTTTT AC CTTCAGGTGTTT CAGAACTA 

TAATCAGTTGCATCATTTACATTGGATTTGTTTGAAC CAGCAAGGTCTGCTGATCCAC CA 

AAGAATGAAGGGACAGTTTTACTGATTGCTTGAATAACAGTACCAGAATCAGCACGAGAT 

GCACCATTATGACCCAGTTCAAAACGTGGTAATTCATCCTTATAATTTTTAGGCAATTTA 

CCACTAATCGCTAATTTAAATTCTTCTGCTAATTCAGGATATGTTTCTGCATATTTTTCT 
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AATAATGAATT CCATTGAGATT CAT CTT CATTAGCACGTTTTAACAT AGTATTTTGGAAA 
ATTTCGTATACCTCTTCTGAAACATTAAAACGTTTTTCAGGATCTAAACCGTAATTTTCG 
AATGTTAATTTTCTTTCAACTTCACCTAAAGGTGCCCCATGAACACCATTAGTTCCTGCT 
TTATTCGGTGAACCAAATCCGATTGTTGTTTTAACTTGAR.TAATCGTTGGTCCTTCTTGA 
GATTTAGCTGTAGTAATCGCTTTATCAATTTCTTCTAAATCATTACCATCTTTAACTAGT 
AAGTAATTCCAACCATATGCTTCAAAACGAGCTTTTGTGTTTTCAGAAAAAGCTTTGTTT 
AATT CGCCAT CTAATGAAATATCATTTGAATCGTAT AAAACAACTAATTTACTTAATTTA 
TTATGTCCAGCAAATGAAGCTGCTTCATGCGATATACCTTCCATTAAATCACCGTCAGAA 
GCTAATACATATGTGTAATGATCTACAACATTATATCCTTCTTTATTAAATTTCCCTGCT 
AGGTGATCTTCTGCTAAAGCTAATCCTACTGA(^TAGC7U^ACCTTGTCCAAGTGGTCCG 
GTAGTAACTTCTACACCATCTGTATGTCTGTATTCAGGATGACCTGGTGTTTTAGAACCC 
CATTGTCTAAATTGCTTTAATTCTTCTAATTCTAAACTACCAGAAACATGTAACAAGCTA 
TACAATAATG CTGAACCATGCCCTG CAGATAATACGAAACGGTCTCTATTGAAGTAATCT 
TTAGATTGTGGATTAAAATTCAGATGACGTGTCCACAAAGTGTAAGCCATTGGGGCAGCT 
CCCATAGGTAATCCTGGATGACCAGAATTCGCTTTTTCGATTGTGTCGATACTTAGTGCA 
CGTAGCGTATCAACAGCTAATTGATC 



LOCUS 61A (HA7) 



GATCTAGGTATGGATAAAGACGAAGCCAAAAAGTrATTCGCCAAATCTGAAAGTATTTTC 
AAAGACCTTAAAGGCGTAAAATACAAAGTAGACTATAAAGATAAAAAAGCAATTGAACAC 
TTAGACATAGATTACACAGAAGTTGACATGAAAAAATTAAATAAACGTCTTGGTGTTTCG 
ACTAAAGAAAATAAAGATATTAGTTTTGAAAAACTTGAAAAGCAATTAAAGCACAGAGGT 
TTAAAAGAAAAAGATAAAATGGACGACAAATAGTTTATAACTTAAAAATGCCCTCAGATA 
AGACTAAGGTTACAAACCTTAATTCATATTCTGAGGGCTTTAATATTTGAAGTTCTTGTG 
TGACCAGCATCCACTACTAATATAAAATTATTTGCAGTAACGCTAAAATCCGCTGCTTTC 
AATTTCCCGAAATAATT AAGTTAACTAATGAGTTTT AATTT AT AAT CATGT ATCGT TTGT 
AACTCACCAT CGACTTTT CGATATACAATATGATCAGCAGTAATTT CTGTAGGACTGGAT 
ACGCCAACAGCTGCTGCAATATTGAATAAGCCTTCATGCAAACTTGTTACATAGTTTGTG 
ACACGATATTGCTTTTCTCCAACAATCAATGCTTTTTCTTTCTTCGCATCTGTCGTTGCA 
ACAC CTACAGGACACGTATT CATGTGACATTGTTGACT GATTATACAACCGACACTAATC 
AT CATCCCACGTG CGATATTTACAAAATCTGCACCTAAACCTAGTGCAATCGCAATTTTA 
TCTGGTGTC^CTAACTTACC^GATGCCGCC^ATTTCACTTTATCTCGAATACCATATTTT 
TCTAACATGCCAGACACAATAGGTAGAGCTGTAAATAGCGGTAAGCCAACACCATCTTGT 
AATT CTTGGAATGTTGCACCAGTACCACCTTCACCACCAT CAATCGTAATAAAGCTTGGA 
TACTTAT CTAGTTCCACCAT CGTACGTACAAGTGT TTCAATTT CTGAAACTTTGCTTACT 
ACAATTTTGAATCCTACTGGTTTTTGACCTAATTGCTGCAACTGATC 



LOCUS 6 IB (G28) 



AGGTATGGATAAAGACGAAGCCAAAAAGTTATTCGC(^\AATCTGAAAGTATTTTQUVAGA 

CCTTAAAGGCGTAAAATACAAAGTAGACTATAAAGATAAAAAAGCAATTGAACACT 

CATAGATTACACAGAAGTTGACATGAAAAAATTAAATAAACGTCTTGGTGTTTCGACTAA 

AGAAAATAAAGATATTAGTTTTGAAAAACTTGAAAAGCAATTAAAGCACAGAGGTTTAAA 

AGAAAAAGATAAAATGGACGACAAATAGTTTATAACTTAAAAATGCCCTCAGATAAGACT 

AAGGTTACAAACCTTAATTCATATTCTGAGGGCTTTAATATTTGAAGTTCTTGTGTGACC 

AGCATCCACTACTAATATAAAATTATTTGCAGTAACGCTAAAAT C CG CTGCTTTCAATTT 

CCCGAAATAATTAAGTTAACTAATGAGTTTTAATTTATAATCATGTATCGTTTGTAACTC 

ACCATCGACTTTTCGATATACAATATGATCAGCAGTAATTTCTGTAGGACTGGATACGCC 

AACAGCTGCTGCAATATTGAATAAGCCTTCATGCAAACTTGTTACATAGTTTGTGACACG 

ATATTGCTTTTCTCCAACAATCAATGCTTTTTCTTTCTTCGCATCTGTCGTTGCAACACC 

TACAGGACACGTATT CATGTGACATTGTTGACTCATTATACAACCGACACTAATCAT CAT 

CCCACGTGCGATATTTACAAAATCTGCACCTAAACCTAGTGCAATCGCAATTTTATCTGG 

TGTCACTAACTTACCAGATGCCGCCAATTTCACTTTATCTCGAATACCATATTTTTCTAA 
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CATGCCAGACACAA.TAGGTAGAGCTGTAAATAGCGGTAAGCCAACACCATCTTGTAATTC 
TTGGAATGTTGCACCAGTACCAC CTTCACCAC CAT CAATCGTAAT AAAGCTTGGATACTT 
AT CTAGTTC CACCAT CGTACGTACAAGTGTTT CAATTTCTGAAACTTTGCTTACTACAAT 
TTTGAATCCTACTGGTTTTTGACCTAATTGCTGCAACTGATCGACGAAACGAATCAAATC 
TTCAGCATTATGAATAAATTCGTAACGGTTAGGTGAATTGATTGTTTTATAAGGTTCAAC 
ATTTCGGATTTTAGCAATTTCTTCGTTTACCTTTTCAGCTTCCATATGACCACCACGAGT 
CTTAGCACCTTGTGCCAACTTCAGCTCAAATGCGCGTACGTTAGATAACTGTGCAACCTC 
TTTAAATAAAC CTTCACTAAAATTAC CTTCTTTATCACGAACAC CAAATAAACCGGGACC 
AATTTGGAAAATGATATCCCCATTACCTTTTAAATGATATTCTGATAAGCCACCTTCACC 
TGTATTCAT C CAAGTGCC CGCTTTAGCTAGACCTTTAGATAAAGCTGTAATGGCATTTTT 
TCCTAAAGCGCCATAACTCATACCAGATTGTCCTACGATACGTTTTAAAATAAATGGATG 
T TTTAAATGTTCACCTAATTTTATTGCATGGT CAT CACTTAAGTAATACGGATCAATCTT 
TGTCGGCACACGATATTCTTCACGACTAAATAAACGCTCATTCGCGATTTTATAAATGAA 
TGTTGATAACAATGTTGTATTATCTACTGAAAT CTCATTACGTTGCAT CGGAAACATTGT 
GTTCTGTATGTAAAAGCCGTCTTGATAATCTTTAGTAGTACCGAAGCTGGTCATACGAGA 
GTTATATTT TCCAGCCAAAACGATATTTTTATAATCATTACGTGAAAAAGGT TTCCCTT C 
ATTAT CCCCAGAAAATAAATACTGACGTAATTCCGGT C CCATTTTTTCTGAAATATATCT 
AATACGTGCTAGTAAAGGATAATTCCTTAATACACTATGTTGTGATTGTCTTTTATCTTT 
AATTAACCAAATAAGCCCGATAACAATAACCGTAAGCATGAATCCTACAACGATAATGTT 
AACTATAAATTGCATGACTGTAAGAAACGTC^TTACAATACCTCCCCCCAAAATTTCAAT 
TCAATATTTATGATACACCTTACAAAACAAAACACAATGGAAGCGCTTCATTTTATAAAA 
Q\ATTTTATGATATGTTTTTCATTTTAAATTTTAATGTATAAAACATACAATACAAAGTA 
ATATGTGCTAAAGTAT CTAT AT AAT ACAACT AT TTAAGAGGTATACTATGTCAAATACAA 
ATAAACATTACATAGAAGAAGAATACGCTACCGAACAATCGCGTTTTTTCAAACGTGATA 
TTGGATTTATTTTCCTTTACATATTTTTGGTTAACATCTTGCCGATC 



LOCUS 62 (H3) 



GATCCTTTTGTTGTAGACGTAATACGTTCTTGTAATTGTCCCATTTCAGTAGCAAGTGTT 
GGTTGGTAACCTACTGCAGAAGGCATACGACCTAATAATGCAGATACCTCAGAACCAGCT 
TGTGTAAATCTGAAAATGTTATCGATGAATAATAATACGTCTTGACCTTGTTCGTCACGG 
AAATATTCAGCCATTGTTAAACCAGATAATGCAACACGCATACGTGCACCAGGTGGCTCA 
TTCATTTGCCCGAATACC^TGGCTGTTTTCTTAATTACACCACTGTCACTCATTTCGAAG 
TATAAATCGTTACCTTCACGAGTACGTTCACCTACACCGGCGAATACAGAAATACCACCG 
TGCTCTTGAGCGAT GTTGTTAATTAATTCTTGGATTAATACTGTTTT ACCTACAC CGGCA 
CCACCGAACAATCCGATTTTACCACCTTTAATATAAGGTGCTAGTAAATCTACTACTTTA 
ATACCTGTTTCTAAAATTTGAACTTCTGTTGAAAGTTCATCGAATGCTGGTGCTTGACGA 
TGGATAGGATCGCGGCGAACAGAAT CACTAATTTCTTCTTTAAGGTCAATTGTTT CAC CT 
AGTACATTAAATACACGACCTAATGTTTCGTCACCAACAGGTACACTAATTTCTTTGCCT 
GTATCTTTTACATCCATGCCTCTTTGGACACCATCAGTTGAATCCATCGCAATTGTACGA 
ACAACGTCGTCACCTAATTGCAGCGCAACTTCTAATGTTAGTTGTATTGTACCTTCTTCT 
TTAGGCACA^ 

ACATCAATTACAGGACCCATAACTTGAGTTACACGGCCAATTCCCATGCTATTTTCCTCC 
TTTAAATATTATT CAAGCGCTGCGGAACCAC CAACAATTTCAGTAATTTGTTGCGTAAT T 
TCTGCTTGTCT CGCTCTGTTATAT TCTAATGATAAGT CATCAATAAGTT CAGTTGCATTA 
TCAGTGGCATTTTTCATCGCAGTCATACGTGTTGCATGCTCACTTGCTTTTGCGTCTAAT 
ATTGTTC CGTAAAT CAAACTCT CAACATATTGAGGCAAGATTACACTTAAGAT AGATT CT 
TTAT CTGGCTCAAATT CATAAGAAGACAAATGACCATGCCC CTTACTAGAAT CCTCTTGA 
GATAATGGTAATACTTGTCTAGATGTAGGCTTGTTTTCAAGAACGCTGACATAATGACTA 
TAGTATATAT TTAAT T CATCAATTTCTTCTTCACTGTATAAGT CTATAGCATGGTTAG CT 
AGTGCTTGAACAGAT TTGAAAGAAGGTTGATC 
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LOCUS 63 (GD10) 



GATCCTATTTTTAAACAAGAAGTAGAGAATCTTGAAAAAGAAATAAGAAATGTATAAGTA 
GGAAACTTTGGGAAATGTAATCTGTTATATAACAGCACTAATGATAACAATCATTTTTTA 
CATTTCTATATGCTAATGTGGCAAGATGAGCAAAACTCATTTTGTGGATAATGTTTAAAA 
GtCATACACACCATACACAAGTTATCAACATGTGTATAACTTCGCCAAATCTATGTTTTT 
AAGACTTATCCACCAATCCACAGCACCTACTACTATTACTAAGAACTTAAAACCTATATA 
ATTATATATAAACGACTGGAAGGAGTTTTAATTAATGATGGAATTCACTATTAAAAGAGA 
TTATTTTATTACACAATTAAATGACACATTAAAAGCTA 

TATATTAACTGGTATCAAAATCGATGCGAAAGAACATGAAGTTATATTAACTGK3TTCAGA 
CTCTGAAATTTCAATAGAAATCACTATTCCTAAAACTGTAGATGGCGAAGATATTGTCAA 
TATTTCAGAAACAGGCTCAGTAGTACTTCCTGGACGATTCTTTGTTGATATTATAAAAAA 
ATTACCTGGTAAAGATGTTAAATTATCTACAAATGAAC^^ 

AGGTCATTCTGAATTTAATTTAAGTGGCTTAGATCCAGATCAATATCCTTTATTACCTCA 
AGTTTCTAGAGATGACGCAATTCAATTGTCGGTAAAAGTGCTTAAAAACGTGATTGCACA 
AACAAATTTTGCAGTGTCCACCTCAGAAACACGCCCAGTACTAACTGGTGTGAACTGGCT 
TATACAAGAAAATGAATTAATATGCACAGCGACTGACTCACACCGCTTGGCTGTAAGAAA 
GTTGCAGTTAGAAGATGTTTCTGAAAACAAAAATGTCATCAT^ 

TGAATTAAATAAAATTATGTCTGACAATGAAGAAGAC^TTGATATCTTCTTTGCTTCAAA 
CCAAGTTTTATTTAAAGTTGGAAATGTGAACTTTATTTCTCGATTATTAGAAGGACATTA 
TCCTGATACAACACGTTTATT C CCTGAAAACT ATGAAATTAAATTAAGTAT AGACAATGG 
GGAGTTTTATCA ™ ^ — ~ 



LOCUS 64 (F5) 



AACATACAGGTAAAGTTTTACTTGTAACTGAAGATAATTTAGAAGGTAGTATTATGTCAG 

AAGTGTCAGCGATTATTGCAGAGCATTGCTTGTTCGATTTAGATGCACCAATCATGCGTT 

TAGCTGCTCCAGATGTACCATCTATGCCATTTTCTCCTGTATTAGAAAATGAAATTATGA 

TGAATCCAGAAAAAATCTTAAATAAAATGCGTGAATTAGCAGAATT CTAGGGAGGGAAAG 

TCATGGAAATAACAATGCCTAAGTTAGGTGAGAGTGTTCATGAAGGCACCATTGAACAAT 

GGTTAGTTTCTGTTGGTGATCATATTGATGAATATGAACCATTATGTGAAGTTATTACAG 

ATAAAGTGACAGCTGAAGTCCCTTCCACGATATCAGGAACAATTACAGAAATTTTAGTTG 

AAGCGGGGCAGACAGTAGCTATTGATACAATTATCTGTAAAATTGAAACTGCTGATGAAA 

AGACAAATGAAAC AACTGAAGAGAT ACAAGCAAAAGT GGATG AG CAT ACT CAGAAATCTA 

CTAAAAAAGCTAGTGC^CAGTGGAACAGAC^TCTACTGCTAAACAAAATCAACC^CGTA 

ATAATGGTCGCTTTTCACCTGTTGTATTTAAACTCGCTTCAGAGCATGACATTGATTTAT 

CACAAGTTGTAGGTAGTGGATTTGAAGGTCGTGTAACTAAGAAGGATATAATGTCAGTTA 

TTGAAAATGGTGGTACCACAGCTCAATCTGACAAACAAGTTCAAACAAAA 

TAGATACATCAAGTAACGAATCATCTGAAGACAATAGTGAAAAC^^ 

ATGGTGTGCGTAAAG CAATTGCGCAAAATATGGTTAATAGTGTAACAGAGATTC CACATG 

CATGGATGATGATTGAAGTAGATGCTACftAATCTTGTGAATACGAGAAATCATTATAAAA 

ACAGCTTTAAAAATAAAGAAGGATATAATCTAACGTTCTTTGCTTTCTTTGTAAAAGCTG 

TAGCAGATGCTTTAAAAGCATATCCTTTATTAAATAGTAGCTGGCAAGGAAATGAAATTG 

TCTTACATAAAGACATTAATATTTCAATTGCTGTTGCTGATGAAAATAAATTATACGTAC 

CTGTGATTAAGCATGC^GACGAAAAGTC^VATCAAAGGTATAGCTAGAGAAATTAATACTT 

TAGCAACGAAAGCGCGTAATAAGCAATTGACAGCTGAAGATATGCAGGGCGGTACATTTA 

CGGTAAATAATACTGGTACATTTGGTTCAGTATCATCAATGGGTATTATAAATCATCCAC 

AAGCAGCGATTTTACPlAGTAGAATCAATCGTTAAAAAGCCAGTAGTAATTAATGATATGA 

TTGCAATT CGTAACATGGTTAATTTATGTATTT CAATTGATCATCGTATTTTAGATGGTT 

TAOWVCAGGTAAATTTATGAATC^TATTAAACAGCGTATCGAAC^GTATACTTTAGAAA 

ATACAAATATATAT TAGTGATAACATAGATGCATCTAT CGACAACTTGTTTTATCTTGTT 

CTTGTCGATGGATGTATTATTTTTTGGCACTAAAATATGTGCAATATATTCAAAAAAGAT 

AAAGAACAATAATCAACATGGTTGAATGCATTTTTG CAGTAAAGT CAAAATAAGACATCA 

TACTTGAAACATATTAATGAAAACATGTGAACAAATTAGTTACCATGATTTTAAGCACAA 
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TAATGTTTGGTATATTGTTAAAATTGTGTCTAAATATAGGTGTGATTCAGATTAGTTTAT 
TGAAC^TATGTTATTAATTAGTAGAATGAGGATAGTTTAAATATAAAGGGATAGGTGAT 
TGAACTTATGGACATGAATTTCGATTTATACATGAACGGTGTTGTAGAACAAGCAAGGAA 
TGAAATTGAATCTGCGGGATATGAGCAATTAACTACTGCAGAAGATGTTGACAAAGTTCT 
TAAACAAGATGGTACAACACTAGTTATGATCAATTCrGTATGTGGTTGTGCAGGTGGTAT 
CGCAAGACCAGCAGCATCACATGCTTTACATTATGACGTATT AC CTGATCGT CTAGTGAC 
AGTATTTGCTGGACAAGATAAAGAAGCGACACAAAGAGCGCGTGAATACTTCGAAGGTTA 
TGCGCCTTCAAGTCCGTCATTTGCATTAGTAAAAGATGGAAAGATTACAGAAATGATTGA 
AAGACATCAAATCGAAGGTCATGATGTGATGAACGTAATTAATCAATTACAAACATTATT 
CAATAAATATTGTGAAGAAAGATAAGAGGCGCTAACCCATGTTAAAGTTAAATCCTTACA 
AGATTGGATTTAGAACAATAAAAACAGCAGTGGGTATGACTTTAGGTGTAATTATTAGTA 
AGCTGTTAGGTTTAGATAATTATGCTTCAAGCGCCATATTAGTCGTATTATGTATTAAAC 
ATACAAAAGTACATTCGCTACAAGCGATTATTTCAAGATTAGTATCATGTTTTTTAGTAT 
TGTTTTTAGGTTCAGCAATATTTAGTTTATTAGGT CAGAGT CCAATTGTACT CGGT ATTA 
TCGTATTGTTATTTATACCATTAACTGTCGTATTAAAAGTACAAGAAGGTGTCATTACGA 
GTTGCGTTATATTACTTCATGTTTTTAATGCAAAATCAATTGATGCACATTTAATTGTTA 
ATGAAACATTATTACTGTTAATTGGACTAAGCATTGCATTTACAATGAATTTAATGATGC 
CAAGTTTAGACAAACAACTAGACGAATACAAATGTAAAATTGAGCAACAAATTGCTGATA 
TTTTTAGTAAATATAGTTATATTTGTGAAAAATATGAAGATACCATTGCGATTGAATTTG 
AAGTGTTACTTTTAAATATTAAAAAGGCGAAGTCTATCGCGTTCCGAGATGTTAAAAATC 
ATTTTGTTAGAAACGAAAATTCATACTATCATTATTTTGATATGCGAGAAGAGCAAGTGG 
AATTGTTAATGAGAATGAAACCGCTCATCGAAAGTATCTGTCATAAAGATCC 



LOCUS 65 (F110) 



AACGACCACA71AACATACACAACTACATTTTCTCTAATTATTTATATAAATATTTTATCG 
TTTAAAATTATATCATGATTCTCTACCATTATGTATAACTTATTTATATTTTTGCACAAG 
ATATAATATTGTCCAACTTTAAATATCCAAACCTATTAATAATAAAACTAGATACCATCG 
TACTCTATCATGGCTTTCTTATAATCGAGTAGAAGCATCATCATTACTTGATTATTTGCT 

CT TTACAACAC CGAGCGT GC C CGT ACTCGGTAATTCAATAC CTTGCGTAACCCGTCACTG 
TGAGTTGGGTTAATGATAATAAAGCCCACACCTTTTAAAAAGATGTGGGTAATTTATATA 
ATTTTTATTTACATTTTTAACrTATAAAAAAAAGCGCCTATGTCATGATTTACCATC^CA 
TAGGCGCTTATCAATAAATTATTACTTATTACTTTCCATTTCATCTAATTTATGCGGATT 
TCCTGTAATTAGATGACAACTTATTCTTTTCAGGGGAACATTACACTTTTATAATATGTT 
CAAAGACAAACTTAACCATTCACAAATATAAAGAATAATATTATCAAATCATTGAACAAA 
TCGTATTTTGCAACAATTGATATTTATATTAATGTATTGCATTTAATTTATAAAATTCAT 
ATACATCTTAATATTCTCAATATCGATTTGTATTGTCAACTTTATATAGATTTAAAAAAA 
TAATCTCATGTCTTTTTTTACAAAAGTAAGTTAATT^ 

TTTCTTCAAAAATATATTTAGTAGCGAATACACTTCATCTTTGAATTGACTTTTACTTTC 

TTCCACTGCTCCAAATTTTTGCGAAAAGGATGCTTTCAAATACCAACTTTCAAGAAA(^ 

CAATATTAAATTCTGAAAGTCTTCTTTTGTCATCTTTATCTTTGATTCATCATAGAATTT 

TGCTATCTCTTTACTTAATGATTGATTTAAATCTTGTATTTGTCCGTAAATATTTCCAGA 

AAAT TC CTCAGGCGTATTAGATAATTGAACGT ACATTCTAATATACCTTT CTTCGATGTC 

GAAAATAAACTCAAATAAGAATTGATATAAAGCATCAATTGAATAGTTCGATTTATTTTG 

ATT CAT CATAATAAT ATTATTAAGGTAAT CAAAACAACATTTAACACTTTGTTCGT AAAT 

ACTTTTTTTCGAGTCAAAATGGTAATATAAACT CGCTTTCTTTATATTTACACTTTT AGC 

TATAT CATCAAGTGTTGTACCGTCATACCCCTT CT CTGAAAATAAGGTTATTGCGTTATC 

AATAATCTTATCCTTCAATTTTTATAACCCCCTACTGAAAATTAATCACACTATGTTACA 

GGAAAATTAAGTTGC^TTACAAATATTTCCGTTTAATTATAAOVAC^TCTATTGCAAA 

TTAAAATACTATCAATTACCATATGGCTTACAACCTAACTAACGAAAGGTAGGTAAAG^ 

ATTGCAATTTTTTAACTTTTTGCTTTTTTATCCTGTATTTATGTCTATTTACTGGATTGT 

CGGTTCAATTTATTTCTATTTTACCAGAGAAATTAGATATTCATTGAACAAGAAGCCTGA 

CATAAATGTGGATGAATTAGAAGGCATTACATTTTTACTTGCCTGTTATAACGAAAGTGA 
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AACGATTGAAGATACGTTGTCTAATGTTCTTGCACTCAAATACGAGAAGAAAGAAATTAr 
TATCATTAATGATGGAAGTTCAGATAATACAGCAGAACTCATCTATAAAATCAAAGAAAA 
TAATGACTTTATTTTCGT CGATTTACAAGAAAACAGAGGTAAAG CCAACGCACT CAATCA 
AGGCATTAAACAGGCTTCATATGATTATGTAATGTGCTTGGATGCAGATACTATCGTTGA 
TCAAGATGCACCATATTATATGATTGAGAATTTCAAACATGATCCAAAACTTGGTGCAGT 
TACAGGTAATCCTAGAATTCGAAATAAGAGTTCTATTTTAGGTAAAATTCAAACGATAGA 
ATATGCAAGTTTAATTGGCTGTATTAAGCGAAGTCAGACACTTGCTGGCGCAGTCAATAC 
TATTTCGGGTGTCTTCACTCTATTTAAAAAAAGTGCAGTTGTCGACGTTGGCTACTGGGA 
• TACTGAT ATGATTAC CGAAGATATTGCAGTTT CTTGGAAATTGCATTTACGTGGATATCG 
'f; TATTAAGTATGAACCGCTTGCCATGTGTTGGATGTTGGTTCCAGAAACATTGGGAGGTCT 
TTGGAAGCAACGCGTGAGATGGGCTCAAGGGGGACACGAAGTATTACTACGAGACTTTTT 
TAGCACAATGAAAACGAAAAGGTTTCCTTTATATATTTTGATGTTTGAGCAAATCATCTC 
GATTTTATGGGTATATATAGTGCTTCTATATTTAGGCTATTTGTTCATAACAGCAAACTT 
CTTAGACTATACATTTATGACATATAGTTTTTCAATATTTCTACTATCATCATTTACTAT 
GACTTTTATAAACGTTATTCAATTTACAGTCGCACTCTTTATTGATAGTCGCTACGAGAA 
AAAGAATATGGCTGGACTCATATTTGTAAGTTGGTATCCGACAGTATACTGGATTATTAA 
CGCAGCAGTAGTTCTTGTCGCATTTCCAAAAGCATTAAAACGTAAGAAAGGTGGTTACGC 
AACATGGTCAAGCCCAGACAGAGGGAATACCCAACGCTAAAATCATCGCTAAATATTGTA 
AGAGAAACAGCACTT ATCGCT ATAT CTTGTGTCTTTTGGATATATTGTTTAGTTGTT CTA 
CTCGTTTATATTGGTACTATATTTGAAATTCATGACGAAAGTATCAATACAATACGTGTT 
GCTTTAAACATTGAAAATACTGAAATTTTAGATATATTTGAAACTATGGG CATTTT CGCG 
ATTATCATTTTTGTATTTTTTACAATTAGGATATTGATTCAAAAATGGCAGAGAGGAAGA 
GAATCGTGAAGTATAGAAAATTTATAATTTTAGTGTTGAGTATCTTGATCATATTGCCTG 
TAAGCACACTGGATGGTCATCATATTGCAAATGCAGATGACGATTCACCTAAAAAACTGA 
AATATAAAGAAAATAGTGCTCTGGCATTAAATTATCACCGTGTAAGAAAAGCGAATTTTC 
TGAATAATTTTATTTACTTCTTTTCTAGTAGTAAAGAAATTAAAAATTATAGTGTTAGTC 
AATCACAATTTGAATCTCAAATAAAATGGCTAAAATCACATGATGCTAAATTTTTAACCT 
TGAAAGAATTTTTATATTAGAAGAAAAAAGGTAAGTTTCCAAAACGAAGTGTATGGATTA 
ACTTTGATGATATGGATGAAACTATTTATGAAAATGCTTATCCAATCTTAAAAAAATATA 
AAATACCGGCAACTGGGTTTATTATCACAGGTCATGTTGGGGAAGAAAACTTTCACAACC 
.. TCGATATGATTAGTAAAAAAGAACTAAAAGAAATGTATAAAACTGGGTTATGGGAATTTG 
"C AAACACATACCCACGATTTGCATAACTTATCTAAAAATAATAAGTCAAAATTAATGAAAG 
CTTCTGAAGCTACAATCATAAAAGATTTAAACA^ 

TTAAAAAGTCGCAGAAAACTATAGCCTATCCTTATGGCTTGATGAATGACGATAAATTAC 
CGGTAATCAAAAAAGCTGGGTTAAAATACGGTTTTTCATTAGAGGAAAAAGCAGTCACT^ 
CGAACTCCAATGATTATTACATCCCTAGAATATTAATTAGTGATGATGCTTTTGAGCATT 
TAATTAAGAGATGGGACGGATTCCATGAAAAAGATTAGACTTGAACTCGTATATTTACGT 
GCTATTATATGTGCAATTATTATTATCACACATTTACTTACACAAATTACTTTAAAACAT 
GAAAATATGGAGGGTGGATCCTTAGTGTTACAATTTTACATTCGTAATATTGTGATTTTT 
GGTACACCTTGCTTTATTATCTTGTCACAGTTACTGACAACCTTGAATTACCAAAAAGTC 
ACCTATAGATACTTAACTACACGCGTAAAATATATACTTATTCCTTACATATTAATGGGA 
TTGTTTTACAGTTATAGTGAATCATTATTAACAGATTCAAGTTTCAATAAACAATTCATT 
GAAAATGTCCTATTAGGTCAATGGTATGGCTATTTTATCGTTGTTATCATGCAATTCTTT 
ATTTTGAGTTATATCATTTTTAAAATTAACTATAACCTATTCAACAGTAAAATATTATTA 
TTGTTATCTTTTATTTTACAGCAATCATTTTTATATTACTTTACGAACAACACAGCGTTT 
CACGATAC CGTG CTACACTATTAT CCATTAAGTGAAAATACT AT AATATTCGGATGGATT 
TTTTATTT CTTCTTAGGTGCATATATGGGTTATAACTACGAACGTGTATTAAATTT CTT A 
GAACGTTATTTAGTTATTATGATTGTATTAGCTGTAGCTACTTATTTTGTGTTTATTGCG 
TTAGCAAATGGAGACTATTGGAACGTTACCAGCTTTTCATATTCATTAACACCArATAAT 
AGTATTATGTTTATTGTTATCTTGGGTATTTGCACGCATTTTAAAACAATGTTATTTAAT 
ACGATTCAAATGATTAGTGCTTTCTCATTCTTTATTTATTTATTACATCCAATCATTCTA 
GACTCATTGTTTGCATATACAAATATATTTGAGGATAATACAATGGTCTTTCTAGCGATA 
TCACTACTATTCATTTTAGGATTATGTATAGGTGTCGGCATGATATTGCGTGAATTCTAT 
ATCTTTAGGTTTATTATTGGAAAACAACCATATAAATTGAACATTAATGCTTATTAATTA 
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TTAAGCTATGTTAAAAACACGCGGTGGGCGAAATCAGTTTGAATTGACTGACTTCGTTTT 

ACCGCGTGTTTAATATTGTTATACATATATTCTAATTGCACATTTAftACTTCGTAAATGC 

CAATGGGAGTGGGACAGAAATGATATTTTCGCAAAATTTATTTCGTCGTCCCACCCCAAC 

TTGCACATTATTGTAACCTGACTTTCCGCCAGCTTCTATGTTGGGGCCCCGCCAACTTGC 

ACATTATTGTAAGCTGACTTTCCGCCAGCTTCTTTGTTGGGGCCCCGCCAACTTGCATTG 

TTTGTAGAATTTCTTTTCGAAATTCTTTATGTTGGGGCCTCGCCAATGTTTTACTTGAAT 

AATTCTTTTAGAATTCTAAATAATGATCCGATTAATTGAAAGAAGTCTGCAGTCATTATT 

AATTCCTCCCTTTACTTTATAAATTATGCTTGCTTAGTATCAGTCAGCTTTTCAGTTTTC 

ACTAAATCGTCTGCTAAATGATGCCAAAAATCTTGTAATTCTTCTCTTGTGCGCACTGTA 

TCAGAACTGTCTTGTCCTACAAAGTCAACATGATCCCAATCATGTTTTGTAGGCGTCACT 

TGCCAAATGCCTTTTTGAATTTTATCTGTCGCTTTTGTATAAGCTTGATTAAATGGATGT 

TGAGAAGAAATAACGGATACTAAACCATCGTTTTCTCGCCATTCTTTTTCAGTAGCTTTA 

CCGATTAAGTTACCAGTAATCACAAATGGGAAAAACATATTTAAGTCTGCTTTTTGTCTA 

TCGCTATTTAATGCTTTGTGCGTTGCTTCACCAGTGTATGTTTTATACACAATGTTAGGG 

TTCAACGACGTTTTACGATTTAAATCTGTTGCACCCTCACGCGTCAGATCGTAAAATCCA 

TTATCTTTTGATTTCCATAAATTAGATTGTTTAACGCGTTTGACATAATCAATATATGAT 

TCATTTGGCTTCTGTTTTAGACCCCATTGAGCCAACCCGAAGTCTACTCTTGAATTTTTA 

TTACCAAACATTTTACCGATATCAAATACGATTTGTCTCACTAAAGCTTCATTACCAGCT 

AAATCTGATGCGTGTGTACCATTATGTGGTGTTCCTAAAGTAGTAATTGATGAAATCATA 

TTGTC^TGATTACCTTTGAATAGTGGAGAAATTTCGCCACCATGTTTCTTTTGATACTCT 

ATTTCTTCACGATTACCATTACGCAGTAATTCTTCTAGTTGACGTATCGTTTGACCGCCC 

ATACTATGTCCAACTAGGTGTACCTTCTGTCCTGGTTTCCAGTCTTTGTAAATTCCTTCG 

TATGTTTTTCCATAACGTTCATGTCCATATTTTGCTGCATGTGCTGCACCATAATCTACA 

CGACCGC CTTTGATATAATAATAAAGTT CAACTGCGCGGTGATAGTTACTTC CAAAAGCA 

CTTATACTTGCTTCATAAGCTTTGTAACCATTTTCTTCTAAATCTTGGCGAATGTTCATT 

TTATTACCGCCCCAATAATGAGCTAACACTGAAGGATTAATATCATCTGTAAACCCATTG 

AAACCATGCACTAAAACGATAGGATCC 



LOCUS 6 6 (El) 



CAGGATTCGTTTTATCTAACTCTTCCCCAAAAGCTGATAAGTGTTGTGTAGTTTGTGTTG 
TCATTACAGTAACTAAGATTGCTGTACCTATAGAGCCTGCTAATTGACGCATCGTATTTA 
AGAAAGCATTAC CATGAGAGGCAAGT CGTC CCGGTAACGCATTAATAGCTGCAGTTACCA 
TTGGCATCATTATAAATGCCATACCAAATGAACGAAGTACATAGATACCCATGATTGTCA 
TATATGGTGTATCCATATTTAATTTAGTTAATTCCCATGTTGCATAAGTCATTACAGCAA 
TACCAAAGATAGCTAATGGTTTTAAACCAATAGTATCTAACAATTTACCTGCAAATGGTC 
CTAGTAGACCCATAATTAGAGAACCAGGTAATAATAACAATCCGGAATCTAATGCTGAGA 
ATCCGCGTAAATTTTGTAAATAAATCGGTA^TAAAATCATACCACCATATAAACTTAACA 
TTACAACCATATTAATAATTGTTGTTAATGTAAATGTTGGGAATTTCAATACTTCTAAAT 
TCAACATTGGTGATTTCATTCTTAATTCTCTAATAACGAATAGAATAATAAAGATAATAC 
CAATCGCAAACATTGTTTCTATCTCTACTGAACCCCAACCTTTGTTGCCAGCTTCTGAGA 
AACCATATAACAAAGCACCAAAACCAATCGTACTAAAAATGATACCTGGGATATCAGCTT 
TAGGGTTTGTTGTATATTGATATAACTTAAACCATACAAAACCAATTAAAATAGCGATAA 
TCCCGATAATGAACATACCGTAAAACATCACATTCCAATGGTAATTTTGTACAATATAAC 
CTGATAATGTTGGACCAATTGCAGGTGCTAAAATCATTGCGATACCCATTGTACCCATGG 
CAGCACCACGTTTTTCAGGTGGATAAATTGTAATAATAACAATTGAACCTAATGGCATTA 
GTACAC CTGCAC CAATGGCTTGTAATACACGTC CAAC CAT CATGATTGGGAAATTCATTG 
AAATCGCACAGATTAATGAACCAATTGTAAAGAGTACTAACGCAACTAAAAATAATTTTC 
GATATGAATATTTATTAAATAGATACGCCGTAATTGGTATTAAAATACCGTTTACTAACA 
TGAATCCCGTCATCAACCATTGCCCTGTTGACGCAGAAATATTAAATTCCGTATTAATTT 
TTGGTAAAGCAACATTTAATAATGTTTGGTTTAAAATCGCAATAAACATACCGAATAATA 
ATGCCGCTAATATTTTACCGCGTGAAACACCTTCACCAAAAATAAAGTTTTTATGTTCTT 
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TTTTTATTTTTTCATTCACTTTATATTCTTCTGATTCAGGATTTTTAGCAGCAACTGCTT ) 

CCTCATCCTTATTATTAGTGAATGCT.TCTTGATCTTTCTCAGACCCCTTTGTGTAACCAT 

TTAGACTAACTTGGCTATGATCATCTTGATTGTCAACACGCAACTCTTCATGCGTCATAC 

GTTGTGTCGATTGATCAGTTGTTTTGTCTAAATCACTAGCTTTAAATTTAGATTGATTTG 

ATTGACGTGTCGTAAATTGTTGTTCCTTTTGTTGGCGTTTGCCTTTTTTTCTTGATCTTA 

TTAAAAATAAATTGATAAC C CCAACAATAATGAG CGCTAAAATAATGT AGCTAATAATGA 

AGGTCGTAGTCATTTAATGACCCCCTTAATTTTTATGGATTTTTACTTCAGCGTTCATTC 

CAGGAACAACTTGTTTAGACGGTTCTGATTCTAGAGTGATTTTAACAGGTATTACTTGAG 

AAACTTTAGTGTAGTTACCATCACTATTTGATGATGGCATTAATGAAAAGCTTGCAGCAG 

TTGCTTTTCCAATACTATCAACTTTACCTTTAATAGAAGCTTTTTGACCGTCAATAGTCA 

CATCAACATCTTTACCTACTTCAACATCTTTAATATCTTTTTCGTCAATATTTGCTGTTA 

CATATAAATCATCTAAATTGTATGCATAAGCGATTGGGTTACCAGCTTGCACCATTGAAC 

CTTCCATACCATCTAATTTGGCAATTGTACCTTTTTGAGGCATT 



LOCUS 67 (F119) 



GATCAAAATTTTGAATTAAATACTGTCTCAATTTAAAGTCGAGTTCTTTAAGTGAAATCT 

CTTCTT TATAAATGTAGTGTACTC TACCGTACGTAGCAATACCGTCACCTT CATCTCTCT 

TGATTTGAAATCTTGGTGCGTTTATATAATCATAATAAGCGTCTTGATTTTTCTTAGTGA 

CACCACCATATGAAAACACT GTGC CATTACGGTTTTCCGCTTCTTTAACAACAAATATGT 

CTAATCCCGGATTTTTACGTGCTTTAAATCTTTCAATATCTTTACCAAATATCTGTACTC 

TTGTGAATTTTCTATTTTTATCAAAGATAAGGTAATGCTTGCCACCTTTGCTATAACGAT 

AACCAGTAACATTTTTAAGTTCCTTACTTGCGCCACTATAGTAATCTCTTAAGTCAAAGA 

TATCTTTTGTCACATTTTCATATTTTGCTTTATGTTCACTCGCATTTACAGTTTGATGCA 

ATGACGTTATTGTTCCTGTTGCTAAAATACCTAATGCTAAACTTGCTTTCGCAATTGCTG 

TCATTTT CATAGTTGTATGCT CCATTCGTAATTATTAGATTTGTTCGCTTACGTCTATTG 

AATCATACAGCTTTATTATAGTTAGCGTATTTGLACCTTTCACATTAAACCATGTTTAATA 

ATCATTGAATCATTATTAAGTAAATTAAGGAATCTATAATGTTCGTTAAATAAAACTGAT 

CCCGTTGTGCTTCACACCCGATAGATAGGGATTTACAGATAAATTCAGGTCTCTTCCACG 

TCATATTTGGACC CATCGAAAATTCGGGTTCTCAAAT CATCGAACATAACAAAAGAAGCT 

AAGCAACATGTAGGCCGTTGTCACTTAACTTCTTGTTTTTCCGATGACAGCTTCTATTTA 

GAGAATGTCATGATTATTTTATATTCACTTCAATGTTATCAATATTAGTGCCATCTATGA 

CATCTGCCATGCGATTTTCTTGTAATTTTTTGTGCAATTCAAACGTGTACTTTCCACCGT 

TTTTCATTTTAATAACAATTTTACCTGAACCAACGTTACCGTACAGATTATTTTTTTCAA 

TAAGTTGTTTTCTCAATTTAAAATCAAGTTCTTTCAAGGAAATCTGTTCTTTAGTAATCT 

TGAATTCTGAAACATCATGAGAGATTGTACCTTTATTAT CTTCCTTAGTAATT CTTACT C 

CTGCTTTGTGATCAACTTTTTTACTATTACTCTTTGTGATACCACCGACAGAATATTTTT 

CCAGAT TGTAATTATTTTCTT CTAAAACGACAAATACATCGACATTCCTATGTACTCCTT 

CACCATATTTTTTATCATCTTTACCAACTAAAGCAATTTTATATATGAAATAATCTGGGA 

CAAGATTCATAAATCTT ATTGT CGTCCATTTTT TTAAAATAATACCAATCTCATTTTTAA 

ATTCTAAACTTGGTTT CGTATAATACGCTCTTAAATCTTTAAATTTAGGATTTATTT CTG 

TTGGTACTTGTTTTGTGGTTGGCGATTGTGGTGTGTCTGATTTAGTAGATTGCATTGGTT 

GTGGCGTGTTTGTTGATGGAGGTGTTGTCACTTTAGTTGAAGGCGGTGTTGTCGCATTTG 

CTGTTTGTTGCGGTGCTTCTACTTTAGTTGAGGGCGGTGTTGTCGCGTTTGGTTTTGATT 

GCGGTGCTTCTATTTTAGTTGAGGGCGGTGTTGATTGTGGTGCTTCCACTTTAGTGGAAG 

ATAGTGTTGTCGCGTTTGCTGCTTGCGTTGTCGTTGTGATTACACCTGTTGTTAAAAGGC 

CTAGTGCTAAACTTGTTTTAGCAATCGTTGTTATTTTCATAGTTGTATGCTCCATTCGTA 

ATTATTAGATTTGTTCGATTACATTCATTGAATCATACAGCTTTATTATAGATGGCGTAT 

TGCTCCATTCACATTAAACCTTGTTTAACTATATTTGAATCATCGTTAAGTAAATTAAGA 

AATCCATAATGTTCGTTAAATAAAAATGATTTTGATGTGATTCAACACTTGGCACATTTG 

AAGTTT CGT CACTTT TAAGAC ATAGAAATGCCACTTTTACAAACAAATGAATATTCGTCT 

TTTTACATGATTACGCATAATAAAAGAAGCTAAGCAACATGTAAACCGTTGTCACTTAAC 

TTCTTGTTTTTCCGATGACAGCTTCTATTTAGAGAATGTCATGATTATTTTATATTCACT 

TCAATGTTATCAArATTAGTGCCATCTATGACGTCTGCCATACGATGCTCTTGCAGTTTT 
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TTGTGTAATTCAAACGTATATTTCCCACCGTTTTTCATTTTAATAACGATTGTTCCTGAA 
CCCATGTTACCGTAAAGATTATGTTTTTCAATAAGTTGTTTTCTCAATTTAAAATCAAGC 
TCTTTCAAGGAAATCTCTTCCTTAGTAATCATGTATTCTGAAACATCGCGTGAAATCATA 
CCTTGATTAT CTTTTTTAGTAATGCTTAATT CTACTTTGTGATTAACTTTTTTACTATTA 
GTCTTCGTGATGCCACCGACAGAATATTTTTTCAATTGATATTTATTGTCTTCTAAAACG 
ATAAATACATCGATATTATCGTAAGGTCCATCTTTATATTTTTTCTCATCTTTTCCAACT 
AAAGCTATTTTATAGATGAACCTATTTGGAATAACATTCATAAACCTAACCGTCGTCCAT 
GGTTTGAGCATAAATCCAAACTGCTTTTCAAATTCAAAACTCGGTTTTGTATAATACGCT 
CTTAAATCTTCATATTTAGGAGTCATATCTGTTTGTGCTTGTTTTATGGTTGGAGATTGT 
GGTGTGTCTGATTTAGTAGATTGCATTGGTTGTGGCGTGTTTGTTGATGGAGGTGTTGTC 
ACTTTAGTTTTCGGCGTTGTGGATTCGGTTGTCGTTTGTGATTGTTCTTGTTTAGGCGCT 
GGCGTTGCTGATATATTAAGCGTTTTCTGCTCTTCTTGTTTAGGTTGTGATATTTTTTCT 
ATTTTGGAAGCTGAGGTTTTTTCCTCATTAGTATTTGGTGCCTTTTCGAGTTTAGGCGTG 
CGTTCTTGTCTTGTGTTAGCTGCTTGTGTTGTCGCTGAATTTGCACCTGCTGTTATGTTT 
ATCATTGCTAATCGCTCTGCTTTAAGCGTTGGTACTTTGTCAACTTTAGTTGATTGTATT 
TTTTCTGCTTTGACCGATTGCGTCGTTACTGTAATTGCGCCTGTTGTTAAAAGCCCTAGT 
G CTAAACTGGTTTTAGCAATTGTT CTCATTTTCATAATTGTATGCTCCAAT CTATATT AT 
ATTCGATTGTCTTTTTACGTAATTTGAATCATACAACATCATTATAGATGGCGTTCTAAG 
ATAATCA(^TTAAACCCCTTTTAACAATTATTGAAGTATTATTAAGTAATTTAAGCAAAA 
AATAATGAGTGAGTATGAGATTAATATAGCGTTTCTATGTGCCTTTGAAATAATTTTTAA 
GCATTAAAAAGAAGTTAAGCAACGTTTGATCGTCACTTAACCTCTCTATTTCAATTTCAA 
CTTATTT CGTCATCAAGTATATGTGTTATG CTTTTATAACTTTGATTTCAATTCTATCAA 
TATCTGTGACATTGATAACATCGGACATACGGTCTTCTTGTAACTTTTTATCCAATTCAA 
ATGTATACTTTCCATAGTATTTCTT TTTGACTGTAATTTTT CCTGTACTCATTTCAC CGT 
AAAGACCATAATTATCAATAAGGTATTTTCTTAATTTAAAATCAATCTCTTTCAATGACA 
TCGCTTCTTTATCTATTTTAAATGGGAAAAAGTCATAATCAT 



LOCUS 68 (G27) 



GATCTGCTAATTCGTTTGTATTTTTCACAACAATTTCATGCGCTTTTTCTTCACCTAAAA 
AATGAAACTCGTTTAACATTTCATCTGTAGTTCTAAAATGTGCTTCCGGTAAAGTTGAGC 
GATTAAGTGGATTGCCGGGTTGTGATGCTATTAAAATTTTACGTG CGATAC CATCATGTT 
CAAACAAATAGTGTGCATTTCCTGTCGCAATAACAGGTATACCCGCTGTGTCACCTGCAT 
GTATTAAACGTTGATAAATTTCArGTAATGTTTCAGTATCTCTAATAAG CT CTCTATCAA 
TTAAATCTTGATAAAGTGCCGGTGGTTGAATTTCAATAAAATCATAATATTTGGCAATTT 
TTTCAACTTGACTCTGGTCCTTCTGCATAACTGCCGTAAATAATTCACCTTCATCACACG 
CTGTACCTACCAATAATCCCTCACGATATTCATCTAACAATGAACGTGGAATTCGAGGTG 
TACGGTAGAAATACTTCACCAATGATGCACTTACAATTTTAAATAGATTTTTAAGACCTT 
GTTGGTTTTGTACAATTAATGTGACATGACTAGGTCTTGCACGTTTATATGCATCTTCAT 
TACTGAGTTTTTTGTTGATTTCGTTATGATTTAATACGCCTAATTCTTTCATTTGTTGAA 
CCATTTTTATGAAAATGTAAGCTGTTGCTTCTGTATCATAAATGGCACGGTGATGTTGCG 
TTAATTCTACGCCATATTTTTTAGCCAAGAAATTCAAACCATGT T TACCAT ATTCAGTAT 
TAATCGTACGAGATAATTCTAAAGTATCGATAACACCATTCGTTGATGGT C CAAAC CCAA 
GACGTTCATATC C CGTATCGATGAAGCCCATATCAAACGAAGCATT ATGCG CTACGAATA 
TCGCATCGCCAACCCATTCTTTAAACTCTGTAAGTACTT CTTCAAT CTCAGGGGCATCTA 
CTAACATATCATCAGTAATATGCGTCAAATTGATAATCGTTTCCGATAATCGTTCATGCG 
GATTACTAAACCTTTCAAACTTATCGATGATTTCACCGTTATGAACTTTCACAGCTGCAA 
GCTCGATGATTT TATC ATACTGATTTGATAAAC CAGTTGTCTCAACGTCGAACACAACAT 
AAGTAGCATCTTTTAATACGACATCTTGTGGTTTGTATG CAATCGGAACAC CATCAT CAA 
CTAACATACCTTCCATACCGTATATCATTTTAATGCCATGTTTTTCCGCTGCTGCGTGAG 
CATCTGGAAATGCTTGCACAACATTATGGTCTGTAACCGCAATGGCTGGATGTCCCCAGT 
CTGCTGCCTGT TTAACATACGCAC CAAT ATTGGGTATACCATC CATTTGG C TCATTG CAG 
TATGCAAGTGGAATTCTACACGCTTTTCTTCAGCCTTATCTTTTTTTGTCGCTTTTTTAA 
TCTCTTCAATAT CAGACATCAT CATAACTAAATCT CTAATAAATGTATCTT CTTCAAT AC 
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GACCTTGAGCCCTAACCCATTTACCAACACTTAGCGCTTTAAAATGTTCTAAATCATCTT 
TGTTTTTACGAGTAAACATTTTTAAAACTAAAGAGTCCGTATAGTCAGTCACTTTAATTf 
CTACGATATGGCGACCACTTTTAAGTTCTTTTAAGTTTATATCAAAAATGACACCCTCfA 
TTGCAAC T TTAAACTCTT C CTCAATAATAGATTCAATTGGTTT AATATTTT CAATTTGAA 
TCGGCTTACCAATTTGACACTTATCGACAGCACTTTCGTTGTTATCTTGTTGTTTCGCTT 
TTTCAGCTTTCATTTTTTCAAGTTTCTCTGTTGCCAATCGTGCACTTTGTTCGTCTTCTT 
CTTGAATATGTGCTTCTAAAGAAGCTAAGTTTTGTTCTTGATCATTATCATTTGTTTCGA 
ATATGATTTTATCGATATCAAAACCACAATTTCTAAACGCTTTGATAAGACTTCCATTAC 
ATGCCTTATCAAAATGATTACGTTCAATGTCATTTGATACCATTACTTTTAATACTTTTC 
CAGACATAATAAGCTTTTTCTGTTTCAATTGACCTTTAACTTTTGGAGATAAAGCTGTTT 
GGTCAATA(^GTGCC(^U\AGTATTTAATTGCATGTTCATCTTGATTCGTGCCATTTGTTA 
CCGTAAAACGACATGTAACGTTGGCGATATCTTTAAACTCTTGCTCTATTGCATTTATAA 
ATAATAAATAATCTTCATGAGCTAAGAATTGTGGTAATGTAATATGAAATTC C CATGTT C 
TGTTTTTGTTAGAAACATCTATACGTGTCAGTTCACCTGAATTTAA 



LOCUS 69 (HllO) 



GATCCAGCGAGTGGTTACGCTAGCATTTTAGGTATCCCAACATTACAAACAGGTGTGTTC 
GGCGGTATTATAATCGGGGCCCTGGCAGCTTGGTGTTATAACAAGTTCTATAACATTAAC 
TTACCATCTTATTTAGGTTTCTTCGCTGGTAAGCGTTTCGTACCTATTATGATGGCTACA 
ACATCATTTATTTTAGCATT CCCAATGGCATTAATTTGGCCAACGATTCAAT CAGGATTA 
AATGCATTCAGTACAGGATTATTAGATTCAAATACTGGTGTTGCCGTATTCTTATTTGGT 
TTCATCAAGCGTTTATTAATTCCATTCGGTCTACATCACATTTTCCACGCACCGTTCTGG 
TTCGAGTTTGGTTCATGGAAAAATGCAGCTGGTGAAATTATTCACGGTGACCAACGTATC 
TTTATCGAACAAATTCGTGAAGGCGCACATTTGACAGCTGGTAAATTCATGCAAGGTGAA 
TTCCCTGTTATGATGTTCGGTTTACCTGCAGCAGCTTTAGCAATTTATCACACAGCTAAA 
CCTGAAAATAAGAAAGTAGTAGCAGGTTTAATGGGTTCTGCTGCTTTAACATCATTCTTA 

ACTGGTATTACAGAACCATTAGAATT CTCATTCTTATTTGT AGCAC CATTATTATTCTTT 
ATTCACGCAGTACTTGATGGTTTATCATTCTTAACATTGTACTTATTAGATCTTCATCTA 
GGTTATACATTCTCAGGTGGTTTCATCGACTACTTCTTACTCGGTATACTACCTAATAAG 
ACACAATGGTGGTTAGTCATTCCTGTAGGTCTTGTATACGCAGTTATTTACTACTTCGTA 
TTCCGATTCTTAATTGTAAAATTAAAATACAAAACACCAGGTCGTGAAGATAAACAATCA 
C AAGCGGCTACTGCTT CAGCAACTGAATTAC C AT ATGCAGT ATTAGAAGCTATGGGTGGC 
AAAGCAAACATTAAACATTTAGACGCTTGTATCACACGTCTACGTGTTGAAGTTAACGAC 
AAATCTAAAGTTGATGTTCCTGGTTTGAAAGATTTAGGCGCATCTGGTGTATTAGAAGTC 
GGCAATAATATGCAAGCAATTTTTGGTCCTAAATCTGACCAAATCAAACATGAAATGCAA 
CAGATTATGAATGGTCAAGTAGTAGAAAATCCTACTACTATGGAAGACGATAAAGACGAA 
ACTGTTGTTGTTGCAGAAGATAAATCTGCAACAAGCGAATTGAGCCATATCGTGCATGCA 
CCATTAACTGGTGAAGTAACACCATTATCAGAAGTGCCTGATCAAGTGTTCAGCGAAAAA 
ATGATGGGTGACGGTATCGCTATCAAACCTTCACAAGGTGAAGTTCGTGCACCATTCAAC 
GGTAAAGTACAAATGATTTTCCCAACAAAACATGCAATTGGTCTTGTATCAGATAGTGGT 
TTAGAACTATTAATCCACATCGGTTTAGACACTGTTAAATTAAACGGAGAAGGCTTTACT 
TTACATGTTGAGGAAGGTCAAGAAGTTAAACAAGGTGATTTATTAATCAACTTTGATTTA 
GACTACATCCGCAATCATGCAAAGAGTGATATTACGCCTATTATCGTGACACAAGGAAAC 
ATTACAAAC CT TGATTTTAAACAAGGTGAACATGGCAACATTT CATTTGGCGATCAATTA 
TTTGAAGCTAAATAATGCTTACTATAAACAGGTGCGTATACCTTCATAAGGTGACGCGCC 
TGTTTTTTCTTTGCTATTGTATTTTGCAGCATCATTGATAGTTCGCTCTCCCC 



LOCUS 70 E100 



CCTTGAGTATGTTTACCTAAACGTTCTTGAGTAAGCTCATCAGCTTTATTCATCGCTTCA 
TTAGTAGCTGCTAACACTAAGTCTTGTAGCATTTCAATATCGTCTGGGTCTACAGCTTCT' 
TCTTTGATTTCAACGTCGACAACTTCTTTATGACCAGTTACAGTAACTGCAACCATGCCA 
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C CGCCAGCTGTTCCT ACAATACGCT CTTCT TT AAGTTTTT CT TGTTCTTGAGCC ATTTTC 
TTTTGCATTTTTTGCATTTGTTTCATCATTTGTTGCATGTTTCCGCCACCGCGCATATTC 
CATTT CCTC CTTGAAAATCAATAAATATTTATCAATAAAATGATGTTTCTTTCATTATAC 
ATACGATTATATCGCTTGTCATGTATCACTCTTCATCTATCACATGTACAGTTTCTTCAC 
CGAAAAGATCTTTTGCTTTTTGAGCAATATCTGTT^GTTGTGCTTGTTGCTTTGGCATAT 
CATCGCCTTCGTTTTTACGATTTTGTAAATATTCCGTTCGAACTCTTTGCCATTGATCTG 
ATGGTACACCAACAACTTTAACGTTTTTATTAACGATATTACATACAACACTTTCTATAC 
TACTACGTTTCTCGTCGTCTTTATTGACGATTTCACAATGGATCTCTTCCTCAAATTTCA 
CAAGTACGTGATCTTCACTTGCCG CCACAGGTTC CGAATTTTGCAATAAACTAACGAGTG 
ATTTTTTAT CATTATTTTTGGCATGATCAAT CACTTCTTGC CAATGATCTTTCAACAATT 
TGATATCTGCCTTATTCGCTTTATCTAGCACTTTTGCAATTTGTTGCATTGAAAATGCAT 
TTTTAGATTTTTGTATGCCTCTCGCAGGCTTTTTCGAAGATTTTTGAACAGGAGCGACAC 
TCACTCCTTGTGCTTTTAGTGTTTTTAGTTCTTGCTCTAACTGTTCCATACGTTGCAACA 
ATACATCTGTGTTTGGCGATGAAGCAATTTGTGCTGGTTCAGCTACATTCGCAATCACTT 
I GTGGTTGACCCTTAATCTGCTCAGCTAATTTTACTAACAACACTTCAAAATGAACGTTTT 
GATTCACACTAAAACGAATCGACACTAATGTATCATTAATAAGATCAATCATTTGATATA 
1 ACATATCTAATT CTAAGTTCAT CAGTGCTCGATACTCAGTATCTTT CTCAGATGTTTTAT 
TCATAATCGTATCTCTGACAAAATAAATCATATCATTTATTAGGCGATTCACTTCTTTAC 
CTTCTGTTATAAACTGATGGTATTTTTTAAAAGATGCTTGTACGTCACCTTGTACAATAT 
GATCAAACAAGTGATCCAACGCTTCATCATGTACGCTACCTGTGACATTCAACGCATCTT 
GCAATGTTAACGTACCAT CACCAAATGCAATAG CCTGATC CATAATACTTAATGCATCAC 
GCATACCCCCTTCAGACGCTTTAGCGATAAATGCCAAGGCTTCATCTTCACATTCAATTT 
GTTGTGCATCTGCTACAAATTTTAAACGTTCAACAATTTGATCTAGGCTAATTGCTTTAA 
AATCAAAACGTTGTGCCCTAGAAATGATTGTTGGAGGGATTTTATGTGGTTCTGTCGTTG 
CCAATATAAAAATAGCGTGTGCTGGAGGTTCTTCTAACGTCTTTAAAAGGGCATTAAAAG 
CACCTGTTGTT AG CATGTGCAC CTCATCTATAATATAAACTTTATATTTCGATTCACTTG 
GTGCATAT TTAACTTTGTCTCTAATATTTCTTATTTCAT CAACGCCATTATTACTAGCAG 
CATCAATTTCTATCACATCTGAATTAGTCCCCTGCGTAATGCCTTTACAAATATGACATT 
CATTACAAGGTTCTCCATCAGTGCTATTTAGACAGTTGATTGCTTTAGCAAACACTTTGG 
CAATACTCGTTTTCCCCGTACCTCTCGGACCACTAAAAATATAAGCATGCGACTGTTTTT 
CTTTCGAAATCGCATTGCGCAATGTCTTCGTGACATGTTCTTGTCCGACGACATCCTCGA 
AACTTTGGGGT C TGTACATACGATATAAGGCTTGATAATT CAAGTTAGCACCTCCATAAA 
CAATTACCTCT CATTATAG CATGATAATACCTTT ACTTCTTAAT TGAACAATTAATAAAA 
ATGTTCTGGAAATTTTACGATT CCGTGTGGTGCATCCGT CAAATT ATCCCATAAATATTT 
TACAAGTAACGGTGCATCACCAGATTCTAATTTAATGTCATGCTCAGCAGCATTTTGATA 
ACCCAACTTTTCAAAGTAGTCAAAACAATGGTCTACAACAACCGTACTATACTCTTGTGC 
TTTGGCACGCTCTTCTACTGCTTGAACCAAGCCACGACCTAATTTTTGTCCACGTAATTC 
AGGATGAACTGATAAAGAGGCAATCGCCAAACCATAATACGTCTTATCATCACTATTAAT 
TTCTACTTCAATTAATAAAACGTGTCCAACGACATCGTTATTTTCATTTTTCGCTATTAC 
TTCTAATTCAAAATTATAGCAAGGAGATTTTCTTAAATGTTTTACTTTCGCACGTGCTTG 
CCAACTCGTTTCAGGAT TAT CATCAAAACTTTCTTCAATACTATTTAAAGATTTATCATA 
ATCTAACTCTGTTAAAGTACTTAAATATATTTGCATATGTCCTCCGTAGGCATTTGATTG 
TCAAT AATCATAACGTATCT CATTAATAATTCTATTGTAAGATACTCCCCCTCATTT CAC 
CATCATTTCTTT AT CAT CAAATTATAAC TTCTTACTTTT CATTGACACAAAAAT CATTCA 
AACTGCACATCGAGTTCACTTGAATCAAACTT(^CATATAAAAAAGCTACTTCCCACAAA 
CATGTTC CACGTAT AATACGCTGAATTGTCTTCAAGAAAGTAGCTT CTATAATTATATAT 
TTTCAACTCTTAATAATCGGTTTAATATTTAAAAAATAAAAAACCGTGCACCTAAGCATC 
GAACGTAATT CACGAACGTAACCAAAGTCGTTAGCTAAAT CTCGGCTACCCTACGGCACA 
TATGATGATCCACTTAATGCTGCTTCCGTCAGGACCTGACATGGTTCATGGGTTCATATT 
GCATAGGACCGAAATCTTCAAACACTACGTGCTTTGGGCAGACTTCGCAAAAATACGGCC 
TCAACAAAGGAATTAAGCCTCGCATAAAGCGGATTTCGAGTACAGGGAACCGCTACCTCC 
CCACCTAGCACGGCAAGATATATATTACTATATTTTAATAGTTAATTGCAAGTATAAATC 
ATTTATATCATTCTTTACTTTATACGACGTCTTGAGAAGTCATTAAATTTAAATTCATTT 
GCAAGATGTTTTGAAATATTATATTGAAACGGCATTGTATTTTCTAAATACACAATACTT 
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CGAACTGTTGCTGAATAAGCCACCGATACATCACCAAACAATTGATATGCTTGTTCATCA 



AACGGTTCAAAAGTAATAGACTTACTTGAATAACTAATATTAAGATTTAATACCTTTTCC 



AAATAATCATAAATAGAATCACTCGCAACATCATTACCTAT 



LOCUS 71 



CTTCTAACATATTAACCCACT CGTTTGTAGCAGCGTTAAAAC CAACACCCGGCTCTGCGT 



TTTTCAAACGTTCTACAATAACAGAACCTTCTAATCCTGCATTTTCAGCAATTTGACGAA 



CTGGTGCAGTTAATGCTTTAAGTACAATATTTACACCTGTTTCAATGTCACCTTCAGCTT 



CAATTTCACTTACTTTTTGGTAAACATTTACTAATGCAGTACCACCACCTGCAACAATAC 



CTTCTTCAACTGCTGCACGTGTAGAATTTAATGCATCTTCAATACGTAATTTACGTTCTT 



TAAGCTCTGTTTCACTTGCTGCACCTACTTTGATAACTGCAACACCACCTGCTAATTTAG 



CTAAGCGCTCTTGTAATTTTTCACGATC 



LOCUS 72 



CTAATAAATGCACCCTTTTGTAACCAATCATATTCAATGTATGGTTGATCCGTTACGGTA 



CATGTAATGACTACTTCACCATTTGATACTGCTTCTTTAGCATTTTCTGTCGCAATAAAA 



TTAATTTCCGGACGCTGTTGTTGCCATCTATCAACAAAGCGTGCACATGCTTCAGAGAAT 



TGATCGTAAACAAACACGCGTTCAATATGATCGAATTGCTCTAACATACTTTGTAATTGC 



TTGTCTCCGATTAGCCCGCATCCAATGATTGTTAAGTCTTTAAATCCTTTTTTAGCCAAA 



TGCTTTGCTGCAATCACTGAAACTGCTGCAGTACGCATACTACTAATTAAACTTGCTTCC 



ATAACTGCAATTGGATAATTCGTTT CTGGAT CATTCAAAATAATGACGCCACTTGCACGC 



TCCATATTACGTTTCGATGGATTGTCGTGCT TACTACCTAT CCACTTAATAC CTGAAATT 



GCGTGTTCACCACCGATATGACTTGGCATTGCAATAATTCGATCTGCGATGTGTCCATTT 



TCAGGATCCTGTCTTAAATACGGCTTAAGCGGTTGTACAAAATCATTGTGCGCATGGGCT 



GTTAATGCTTCTGTTAATGCGTCCACATAAACTTGTGAATGATTACCTCCCGCTTGTTCA 



ATAT CTGATCTATTTAAAT ACAACATCTCTCTATT CATTCTGATTTAACT CCTTGTCTTG 



ATTT CATTTTTTCTAACCATGTAT CTGAATAAACTAAATCTAAGTAACGATCG CCTCGAT 



CTGGTAAAATCGTGACAATTGTTGCACCTTCTTCAATTGACGTTATCAACTGCTCAATCG 



CTGCAATAATCGAAC CTGTTGAAC CTCCGGCAAATATGCCT T C ATAATCAATCAGTTTTC 



GACAGCCCAAAGCAGATTGATAATCATCTACATGGATCACTTGATTAATTTCTGATCTAT 



TCAATATTTCGGGTACACGACTAGCACCGATACCAGGTAATTCTCTATTAATAGGTTTGT 



CACCAAAAATGACTGACCCTTTCGCATCAACAGCAACAATTTGTGCGTTTGGATGCACTT 



CTTTTATTTTTCTACTCATACCCATAATGCTACCTGTCGTGCTGACTGGCGCGACAAAAT 



AAT CTATAGGTTGCT T AATTGTTT CAACAAT CTCTGTGCCTGCACCATGATAATGGGATT 



GCCAATTTAACTCATTCGCATATTGATTAATCCAATATGCATCGTCAATAGTGGCTAACA 



GTTCTTGCACCTT TGCAATACGAGT CATTAAATAACCCCCATGTGCAT CAGGTT CTTCAA 



CCATTTCTACATTGGCACCATAACTTTTAATAATTTTCAAATTTGTTGGTGATATTTTAG 



GATC 



LOCUS 73 

ATCTTGTAATTCTTGTGCCCCAACGTrTGATGT^TTATGATAATTGTATTTCTGAAATC' 
AACTGTACGTCCTTTTGTATCTGTCAAATGTCCATCATCTAAAACTTGTAATAGAATATT 
AAATACAT CTGGATGAGCTTTTT CAATTT CATCAAATAAAATTACAGAATATGGTTTACG 
T CTAACTTTTT CAGTTAATTGTCCACCAT CATCATGACCAACATAT CCTGGAGGAGCACC 
AACTAATCGGCTCACTGCGTGTTTTTCCATAAATTCACTCATGTCTACACGGATCATCGC 
ATCATCATCGCCAAACATTGATTCAGCTAAAGCTCTAGCTAATTCAGTTTTACCAACACC 
AGTTGGTCCAAGGAAGATAAAGCTACCAATTGGTCGTTTAGGATCTTTTAACCCTGCACG 
GGCACGTCTAACCGCTTTACTGATTGAATTAACAGCATCTTTTTGCCCAATAACTCTCTC 
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ATGTAATGTATCTTCTAGACTAAGAAGTTTTTCAGATTCTGTTTCATTGATTTTAGTTAA 
TGGGATACCTGTCCATCCTGCAATAACTTCAGCAATATCTTCTTCTGACAATGAAGTTGA 
CATGCC^TTTTGTGCATTCTTCC^TTCATTTTTAGCTTCTTCATATTGCTTTTCAAGTTT 
TGTTTGTTTATCACGC^GGTTAGC^GCATT 

TTTTTCATTTTTAACTTTTTCAATTTCTTGTTCAATTTCTTTTAA^ 

ATGACT CTT AAGTCTTACTTTAGAACTTGCTT CATCAATTAAATCAATTGCTTTAT CTGG 

TAAGAAACGATCTGAAACGTATCTGTTACTTAATTTAACAGCTGCTTCAATAGCTTCGTC 

TGAAATATTAATACGATGGTGTGCTTCGTAACGATCTCTTAATCCTTTTAAAATAGCAAC 

TGTATCTACTACTGAAGGTTCAT CAACTTGTACAGGTTGGAAACGACGTT CT AAAGCCGC 

GTCTTTTTCAATATTTTTGCGATATTCATCTAATGTAGTAGCACCAATACATTGTAATTC 

ACCACGTGCTAATGCCGGCTTCAAAATATTCGAAGCATCGATAGCACCTT CAGCACCAC C 

AGCACCAACTAAAGTATGCAACT CATCAATAAATAGGATGACATTACCTG CTTGTTGGAT 

TTCTTCCATAACCTTTTTCAGACGCTCTTCAAATTCACGACGATATTTAGTACCTGCAAC 

TACTGTTCCCATATCTAAAGACATAACACGCTTATCTTTTAATGTCTCTGGTACCTCATT 

ATTCACTATGGCTTGCGCTAAACCTTCAGCAATAGCAGTTTTACCAACACCTGGCTCTCC 

AATAAG CACAGGATTGTTTTTCGTACGTCTACTTAATACTTCAATTACACGTGT AATTT C 

TTTAT CACGTCCTATAACAGGAT C 



LOCUS 74 



TATATAAATGATCATTT CAAATGATATAAATATT GTGAGAGTGATACAGAAT TGATAGAC 
AATGCTCACCTGTATATGATGACATGAAGCATTTTAAAACTACCGCAATCTCAACATAAA 
AATACCGAGACTTCCAAATAGAAACCTCGGTACATTTACTTCAATTATATTTATACATCA 
TCATAGCTGACTTCTTTTTCAGCTACAGTTTTACCGTCAACTTTAACAATATAACTTGCT 
GTTTTTCCTTTTTCAATTCTTAAAGGAATGTCTATACGTTGATCACTAGTAATATCGAAA 
CTACCTTTTTCAGTTGAACCGTCATTATCTTTATCTTTAATATAAACTTTAACTTTTTGT 
GACTTATCATTTTTACCAGTGTATGGTACATCTACCGATTCAGTTGTCGTTTTGACATCT 
GATGAGTCACTTTTTTTACCTTTAGAAACAACAAATGAAATCGTTGACCCCTCATCTACT 
GATTTTCCTTTAGGAGATTGAGAAATCACATCACCCTCATCAATATCGTCACTATACTCT 
TCCTTACTTTCAACTTTAAACCCTTTTTCTTCTAAGGCTTTTTTAGCTTTGCTAAAGGAT 
TTATGTTCAAAGTCTTCTACATAAACTTGCTTAATGCCTAAAGATTCATATAGTTTAATA 
TTAGAATCATGAATAG CGATTTCAGTATTTGCGGTTACACTT TGATTTGCAATGTATCCT 
TTTGGCGCTTGATTATTATATACTT TT TCAATCGTAACATCTTTAAGACCTAACGATTTT 
AATTTCTGCAAGGCTTCCTCCTTAGGTAAACCAATGACATTTGGCATTTTAACCTTTTCA 
GGGCC CTTTGAT ATAACAACATCAACACTGT CACCACGTTCAACACGTTCACCAGTATTA 
GGAGTTGTCTTAATAATTTCATTTTCAGGATATTTATCACTATAACTTCTAGAAATTTTA 
CCCAATTTCAGGTTGTTTTTATTGAATATTTGCTCTGCTTCTTTTACAGATTTCCCGATT 
ACATCAGGTGTCTCTTCGTATTTATTACCAAACATTGCCATTGCCACAAAAGAAACAAGT 
GCAATCATTAACAACGAAAAGATTAGTGATAAGAGCACAATCTTTCGTGTTGATTTCTTT 
TTAGGTTTTGGTTCGTACACCGTACCTTCTGGCTTTTGGAATTGCTGATGATGAGCAGGC 
CCATTTACAATAGGTACTTGCGT CGTTT CACGTTTAGGTTGATT CGACTTATGTTCACTA 
ATATGCTTTGCTAGATCTTCTTTTTTCAAAGGTACCGCTATCGTTTTCATTTTATCGAGT 
TCATAGACATCTTCATTCGCTCGATTTTCATGTAAAACACTACTCAAATCATCTTTCATT 
TCTTGAATTGTTTTGTAACGATTCGCTTTGTCTTTTTCTGTAGCGCGTAAAATGACATTA 
CTTAAAGATTGCGGAATATCCTTACGTACATCTGTTGTCACATTTGGCACAGAATCCTGA 
ATATGTTTAATCG CAATG C TAACTGCAGTTT CT CC AT TAAAGGGTGGTTCACCAACAAGC 
ATTTCATATAACACAATACCTATAGAATAAATATCTGTACATTCATCCGTTGCCTCACCT 
TTTGCTTGTTCTGGCGAAAAGTACTGCACAGTACCTAACACATGATTAGTCTGAGTTAAA 
GACGTCTCACTTAAAGCTTTAGCAATTCCAAAATCAAAT^ 

TCAATTAATATATTTTGTGGCTTAATATCTCTATGTACAATACGCATATCATGCGCATGT 
TTAATGCCATCCAATATTTGATTCGTAAAATTAATCGCTGTGTCAACACTTAATGGCCCA 
TGACTTTCAATATACTCAGACAAAGTCGGACCTTCGATATATTCCATTACTAAGTAGTAA 
CAGTCATCTTCTTGATCAACATCGATCATACTTACTATATTTTGATGTGATAGCTGTGAT 
GAGTTATGTACTTCTCGTTCAAAACGTTTTAATGTTTCTTCTTTTTCTCTAGGTGGTATA 



99 



WO 03/011899 



PCT/GB02/03606 



AAAATCGCCTTAATTGCAACTTTAATGTTAAGTATCGTATCTTCAGCAAGATAAACGGTA 
CTCATGCCACCGCCGCCAAGCTTATCTACAATTTTATATCGTTCATTTATTATTTTACCT 
ATCATACTTTATCACCTTCAATAGCCGCGAGTATGAAAGTAACGTTATCTTTCGAATGGT 
TATCTAATGCCAATTGCATTAATTGATC 



LOCUS 75 



TAGGTCCTCATCAGCAATCGCTTTTTCAATTTCTGGTAATAAAGGACCTGAATTACCGAT 

AGAAGTTGTACATCCATAACCAACCAAGTTGAAGCCTAAATCATCTAAATAAGGTTGTAA 

GCCAGCATCTCTTAAATATCCGGTAACAACTTTTGATCCTGGTGCTAGAGAAGTTTTAAC 

GTATTCAGGAACTTTCAAGCCTTTTTCAACTGCTTTTTTAGCAACTAAACCTGCACCTAA 

CATTACATAAGGGTTAGATGTATTTGTACATGATGTAATTGCTGCTATTGCAATATCACC 

TGTTTT CATTGTAGCTTTTGATCCATCTTTAAAGTTAAT TTCAGCTTTCT TATCAAATTC 

ACTTTTATCTAAACCGTGTCCTTGGTTGCCTGCTGGAGCTGTTACAGAATTTTCAAATGA 

TGATTTCATATCACTTAAGAAAATTAAATCTTGAGGACGTTTTGGTCCTGAAAGCGATGC 

TTCAACTGTTGATAAATCCAATT CGATAACATCTGTATAATTAGGAT CTT CTTT CTCAAC 

ATCAAAGAACATATGGTTTTGrTTCAAATATTCrTTTACTAGCGCGA 

TCTACCAGTTAACTTCATATATTTAAGAGATTCATCATCAACTGGGAAGAATCCGCAAGT 

TGCT CCATACTCTGGTGCCATGT TTGCAAT TGTAGCACGGT CTGCTAGTGGTAAATGTTG 

TACACCTGGACCAAAGAACTCCACAAATTTACCAACAACACCTTTTTTACGTAGCTCTTG 

AGTTACTCTTAACGCTAAATCAGTTGCTGTTGCGCCTTGTGGTAATGAATTTACTAGTCG 

TACACCAATAACCT CTGGAATTGGGAAATAAGAAGGTTGTCCAAGCATTC CAGCTTCAGC 

TTCAATACCACCAACACC CCATCCTAGTACGCCAATACCATTTAT CATTGTTGTATGTGA 

ATCAGTACCAACTAATGTATCTGGAAATGCAGTTTTTTCACCATCTACATCACGAACATG 

TACAACACTTGCTAAATATTCTAAGTTAACTTGGTGAACTATTCCAGTTGCAGGAGGAAC 

TGCATTGTAATTATCAAATGCTTTCGTTGCCCAATTTAAAAACTGATAACGTTCATAGTT 

ACGTTCAAATTCTAATTTCATATTACGTTCAAGAGCTTCTGGATTTGCATAGCTATCCAC 

TTGAACTGAGTGGTCAATAACTAAATCCACCGGTACTTCTGGATTAATTTTAGTAATATC 

TCCCCCAACGTCATCCATTGCTTTACGTAAAGAAGCTAAATCAACTACGGCTGGTACACC 

TGTGAAATCT TGTAAAATAACACGAGAAGGTTTAAATGGTACCTCGC CTT CATTTCCATC 

TTTT CCAAACTGACTTAAAGCTTTAATATGATCGTCTGTAATTACAAAATCATCTT CTTG 

ACGAAGTAAAGATTCTAAGA&AACACGAATTGAATAAGGTAAATTGGA 

ACCTTGCTCTTCTACAGCTTTTAAATCATAGTAAGTATAACTTTGGCCATTCAAGTCAAA 

ATGTTTTTTTGATTGCTCTTTAAAATTTGCAGCCATTTAATGATCC 



LOCUS 76 



TGCGTTCTCTTCAACACATGGCGCATCATCTTCTAAATGACTACCCATAAATTGTTTAAC 
AAATTCACTTT GAGGATTATTTTTAAATCCTT CTGGTGTGTCAATTTGTTCAATATGCCC 
TT CATTCAAAAGACAAAT CTTATCACCAAGTTTCATCGCCTCTTGAATATC ATGTGTAAC 
AAATATGATTGTCTTCTTAATTTTAGTTTGTAATTCAATTAAATCATCTTGAAGTTTTTC 
TCGGCTGATTGGGTCTAATGCACTAAACGGTTCATCCATTAAAATAACTGGTGGATCAGC 
TGCTAACGCACGTATAACTCCTACACGTTGTCGTTGCCCCCCTGACAATTCATCAGGTTT 
TCTGTTTTTATATTTTTCAGGTTCTAAT CCAACCATTTC AAGTAATT CAT CTACTCTTTT 
ATCTATATCTTTTTCTTTCCACTTTTTCATTTGTGGCACTTGTGCAATATTTTCTTTGAT 
TGTCATATGTGGGAATAATGCAAT CTGCTGCAATACGT AT C CAATATCC CAACGCATTTC 
GTATACTGGATAATCACTTATTGGTTTATCTTTAAAATAAATATAACCTTCACTTAAGTG 
AATGAGT CGATTAAT CATTTTTAATGTCGTAGTTTTTCCACAACCTGAAGGT CCAATTAG 
CACAAAAAATTCACCCTCATTAATATTGAAACTAATGTTATCGACAGCAACATGTTTGCC 
ATAACGCTTAGTTACATTTTTAAACTTAATCACTTTGCCACCTCTTTTTTTCTCATAGCA 
TAAAACCGAGATTATATGTATGTATTCCCTATTTAACCACGTTTATTACAATTTTCAAAT 
TTAAATGATTTATCCTTGAACTTTTTTAATAAAATAATGAATAATAGGTAATCTCCAGTT 
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AAGAAATAGTGTTATTTTACCTTGAATTCAAAAAAACACCCAGTAAAACAAGGAATGCTT 
ACTAGGTGTCTTCACTATACTTTGGCTTTATAATTTTGAATCGTTTCTAAAAATGCTGGA 
CAATAATGTTTTAATTTGTAACTACCTACGCCATCAATATTAATCATATCTTGTTTCGAA 
GCAGGCTTACGTTTAGCAAATTCCTCCAACGTGTAATCAGAAAATATACTTACAGGTGCT 
ATCGTTAATTTGTCACTTAACTTTTTACGAACTTCTACCAACTGACTGAATAATACTCGG 
TCAACCCCTTCAACCGTATTTATAAATACTTTTTCAGTCGCTTTTTGCTTAAATGGTGTT 
GTGAATACTTCTACTTCATTACTGAGTAATTTTTTAATTGAAGTATCACACATTAATATT 
TCGTCATTTTCATTTAAGAACCCTTTGAATCTTAATTCATCTATTAAGTGACTTAATTCT 
GATGTTGTGTAACCTTTCATTAAACCATG 



LOCUS 77 

TGGACCTGTTAATCCAGAAGTCGGCAATATGTTTAACTTCACTGAAACGTAAATAATAAG 
TATTGAAGCTATCCAATATGATGGTAATGCAGTTAGAAAGAAAGCCACTGAACGTATCGC 
ACGATC 



LOCUS 78 



GATCTTCAGCTTGATGTTTTCGTTTGATTAAATTGGTAAAATAGAA 

ACGCAATCCACAAAAATGGCAAGCACTAAAATAATGTTTGGGGGTGCTTGTGCTTTTGTG 
GATTGCGGTCGATTATTTATATTGCATGATTTGATTAATTTGATTGATTATATTGGACAT 
GATGGTGTTGGCGGGATGCGTTGTTGCTAGTCGCGGGCTTTGTCCACTCCACATATGTAT 
TAACTCTTTGTCGCCGATGTTTGCTGCGGCTTTTCTTATGCTACTTGTTAGCTCATTTTG 
TATTGGATAATCTGGGATATCGCCTTCGTATTGGGACATTTCTTCGATAAACCTATTGTT 
GATACCGCGTGCAAGCTTTCCACTAAACGCTTTTGTAATGACTGTATCTGTTTCTTTACT 
ATTTATAATTGCATCTCGCAGTAGTTCTGATGCATTACTGTCTTGTGATGTTAAAAATGC 
GGTGCCCATTTGTACCCCTTCTGCACCTAAGACAATACTTGCCAAAACTCCTCTACCATC 
CATAATTCCACCAGCGGCAATGACCGGAATTGAAACGACATCTACAATTTGTGGCACTAA 
AGATATTGTTCCAACCATAGGTAATTGATTTTTAGGTTTTAAAAATGAACCACGATGTCC 
ACCTGCTTCACTACCTTGAGCAACGATAGCATCCATACCCGCTTTTTCATTCGCAATAGC 
TTCATCAACACTTGTTGCTGTACCTATAAGTTTGACATTCGCTGCTTTCAACCTGCTTAT 
AATCTGTTCGCTTGGAATTCCAAAAGTAAAACAACATACAGGCACTTGCTTTTTAATTAT 
CGTATCAATATGACACTTAAATTGTTGTTCTTCGGTAATTTTTACAACCGGCTCTTCTAA 
ATGTAATGCGCGTCGATAAGGTTTTAACCATGCATTCATATTTTCAATTTGACTACTGGT 
ATATGATTGTTGACTTGGTACAAAGACATTTACGCCAAAAGAATTTGACGTTAATTGGCG 
TACATAATCTATTTCATCTTCCAATTGCTGCGTATTAAAGTAACCTGCGCCTATTGTGCC 
TAACCCACCACTGTTACTTACTGATGCAACTAATTTCGGTGTCGTACTTCCTGCCATACC 
TGCTTGTATAATTGGATATTCAATACTTAACATTTGAGTT^AGTCGATTCTTATTCCACAT 
AGCTGTTCGCT CCTT ATATAGATACGTTGCGATTTTTCCGTTGTTGAAATTGAATT TGCT 
GTTGAGAAAGTTTTTCTTTTTC CTTTTTAT C CATCTCAT CTTCAATTT C CATAC CTAATA 
ATTCTTCAATTAAGTCTTCATGTGACACTATCGCTTCAGTACCACCAAATTCGTCCAACA 
CAAT TGCTAAATGTTTTCTAGAAAT AGTCAT CTTACGTAATACCCATT CAGCTTTATTGT 
GTTCATT CACAAATAATGGCTTAG CTGAATAGTTTGTAATTTGATTTTCTTTTTTATTAC 
TCCAAGCCAACAGATATTTAGAATGAAACACCCCAATAATGTTATCAATATCTCCCTCGT 
ACACTGGATAT CTAGTGTATGGCTTATTCATAAC CGTTTCATAAACTTCTTCGTATGTCG 
CATTTGAAGCAAATGCCGTCACATTAATTCTAGGTGTTGTATCTACATCTTTTACTTTTA 
AATTTTCAAAATTAATGACACCTTCCAACCTACTCGTCTCAATTTCATTTAAAGCACCTT 
CATGTCCAGCAATTGCTAACATTGTTTTAAATT CTT CTTTTGAAAATTGATGTT CTTGAG 
GTTGGCCCTTAGATAAACTTCGATTAATACTGTCCGTCAACTTATTTAAAAGTAATGTGA 
TAGGACGGAACACAATGAC ACAAAT ATT AATAATTGGATAT ACAAG CCTTGTT ATT TT AT 
CTGGAAATGTTGCAGCGACAGACTTGGGAATCACTTCGGAGATCAAAATGATAACAACTG 
TTAAAACAGCTGATGCAATAC C AACGCTAATCCC C CAACGTAAAGCC ATAATTGTAACAA 
GTGTTGGTAATAAAATATTCGCGACATTATTCCCAATTAGAATCGTTGTAATAAACTCAC 
TTGGTTTTTCAAGTAACTTTACAATGCCTTTTGCTTTTTTATCACCTTTGTCAGCTTCAG 
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TTTTAAATTTTGCTTTATTGGCAGCCGTTARTGCCGTCTCGCTTCCTGAAAAGAAAAACG 
AAATAAATATCAATATAATTATGGCAATGATC 



LOCUS 79 



GATCTTCAATTTCACAAGGAATCCATGATTGAATTTGCTTTAATGTAACATTAATCATAA 
TAACAACCTCAGTTAGTCAATTTTGTATTTATTTTTCTGTTTATCCTGGTGACGTTCTTT 
AGC AAG CTCG ATAAGTTTTGTAAT CAATTCTGG ATAAGATAAGCCCATATTTTCCCATAA 
CTTTGGATACATACTGAAAGCCGTAAATCCAGGCATTGCM 

TTGGTTGTCTTCTGTTACAAAGAAATCAGCACGGACTAAACCAGAACAATCTGTCGCTTT 

GAATGCCTCTAATGC CATATTT CTAAGCGTTAATTGAACAT CTTCGTCTAAGTCAGCTGG 

AATTTGTAATTGAACCTTACCAT CTTT ATATTTTGATTTGTAAT CGTAAAACGCGACATC 

TTTTACGACTTCACCTGGCCATGTCGCTTCAGGATAGTCATTTCCTAAAACTGCTACTTC 

AATTTCACGTGCGTTAACGCCTTGTTCTATAACAAGCTTACGGTCAAATTGGAATGCTTC 

TTTAATACCTTCTTTAAGTTCCGCTTCATTATTACATTTACTGATACCTACACTTGACCC 

TAAGTTAGCAGGTTTAACAAAGACTGGGTAATTTAATTTATCATTTACTAATTTTAAAAT' 

GTTATGTTCATATTTTTCATATTCAGAACGTAAGAAACTAATATAAGGTAACTGTGGTAA 

CC CT CGATGTT CAAATAATTGTTTC ATTACAAGTTTGTCCATAGAACTTGCAGCTGACAA 

TACACCATTTCCTACATATGGTACATCCAAAACTTCAAAAAGCCCTTGAATCGTC 

TTCACCATTAGGACCATGTAATAATGGGAATACTGCATCGTATGGTTGTCCTGAACTACT 

TTCTTTCAATAGCTGTGAAATCTCAAGCGCCTCTCCATTTTCTAAATGAAGCTCATCAGT 

AGATTTAATTTCAGCTGTAATATTATTTTGCTTTCTCCAATCACCATCATTGGTAATATA 

AATGATATCAACATGATATTTGTCTTTATCTATTGCATTTAATACATTTTGTGCTGTCAG 

AATCGATACTT CGTGTT CTGCACTTTTCC CT CC AAAAACGATACAAATATTTTCTTTTGT 

CATTTCGTTTTCCTCCAATGATATATCAGGGTTTGCTACCTTAATATAAATTAATATTGA 

TTTAGTCCTATTGTTAATTGATTTATTCGCATCTTTGAATCTTAATAGTATCACATTTTA 

ATGCTATTTTGCATTTTAAAAACGAGGACTTATGTGTCTGTATCTATGTTGATTCATTTA' 

TAAT CAGAACAATATTC C CTTCTATTTTATTCCTAATT CAAATTGAAAT CT ATAGCTGAT 

ATCACTGTGATATTCTAGCTAATTTTTAAAAAGTCATGTAAAATTGATATAAACATTAGT 

GAGTATAAAAGGAGTTTGCAATGAATTATTCAT CTCGTCAACAGC CGGAT AAGCATTGGC 

TTCGCAAAGTAGACTGGGTATTAGTAG CCACTATAGCTGTTTTAGCAATTTT CAGTGTTC 

TGCTTATTAACTCGGCAATGCK2CGGTGGTCAATACAGTGCT 

TTTTTTATTACATTTTAGGTGCAATTTTTGCA.GGTATCATC^ 

AGATTAAACATTATACATATTTATTGTATTT CTT AAT CTGTCT ATTATTAATAGGCTTGC 
TCGTTATTCCTGAGTCAC CTATTACAC CTATTATCAATGGTGCCAAAAGTTGGTACACGT 
TTGGCCCTATCAGTATTCAGCCATCTGAATTCATGAAAATTATTTTAATTTTAGCATTAG 
CGCGTGTCGTTT CTAGACATAATCAATTCACATTCAATAAATCATT CCAAAGTGATTTGT 
TATTATTTTTCAAAATTATTGGTGTCTCGTTAGTACCAAGTATTTTAATATTACTGCAAA 
ATGACCTAGGAACTACATTAGTATTAGCTGCTATTATTGCAGGTGTGATGTTAGTAAGTG 
GTATAACATGGCGTATCTTAGCACCTATCTTTATTACAGGTATTGTTGGTGCAATGACAG 
TC^TTTTAGGTATTCTATATGCACCCGCATTAATTGAAAATTTATTAGGTGTCCAACTGT' 
ATCAAATGGGACGAATCAATTCATGGCTTGACCCCTATACATATAGTAGTGGTGATGGCT 
ATCATTTAACTGAATCACTTAAAGCTATCGGTTCTGGACAGTTACTAGGTAAAGGATACA 
ATCACGGTGAAGTTTATATACCTGAAAATCATACTGACTTTATCTTTTCAGTGATTGGAG 
AGGAACTTGGCTTTATCGGTTCTGTCATATTGATCTTAATATTTTTATTTTTAATCTTCC 
ATCTAATAAGATTAGCTGCGAAAATTGAAGATCAATTTAACAAAATCTTTATCGTTGGTT 
TCGTCACTTTACTTGTGTTCCATATTTTACAAAATATTGGTATGACAATTCAGTTGTTAC 
CAATCACTGGTATTCCATTACCATTTATTAGTTATGGTGGTAGTGCGCTATGGAGTATGA ' 
TGACTGGAATAGGTATAGTCTTATCAATTTATTATCATGAACCAAAACGATATGTCGATT 
TATACCATCCAAAAAGTAATTAATTTAAACTATTTTGAGTTTCAAATATCATAACTTTTC 
AAGATGACGTTATATAGTCTATTTACGTCGTCGATTTAAAATGTCATATATAGATATTAC 
TCGATAft-TAACAATCCCTCTTTGAAGTACACATTGTAAAATGTACACTCTAAAGAGGGAT 
TTTGTTATATAGTACTTGCTTTCATTTTAGTAAATCCAGT CAAAAAAGCTATCATCGAAT 
AGTCCGACGATAGCTTTAACGGTGTGTGATTCACAATCACAGTCAATTATTTTAATTCGT 
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GACTTACTTTATTAGATGCTGGCAAAGTATTAATAATGTCTAAACGAGATTTAGTTTTTT 
TAATATTCACACCTAATGATGACAATAGTTTGACTACATTTTGAATCTTTTCAGGACGTT 

TCATTATTATCACCTCGTTTGGATC 



LOCUS 80 



GATCATGGCA . 

TTGTATTTAATGCAAGTCTACCTTTGTACAAAGATGCCATCCATCAAAAAGGATCAATGC 

GCAGTAATGACAATGGTGATGATATGAGTATGATGGTGGGTACAGTGCTGAGTGGCTTT^ 
AATATCGAGCGCAAAAAGA^^ 

AGAAATATCAATATACAGGCTTTACAAAAGAGGCAATTAACAAGACACAAAATGTC 
ATAAAAATGAATATTTTTATATTACATACTCTTCTAGAAGTTTAAAAGAATATCGAAAGT 

attatgaaccactgattcgaaaaaatgataaagaatttaaagaaggaatggaacgagcaa" 

GAAAAGAAGTGAATTACGCTGCAAATACAGATGCTGTTGCTACACTTTTTTCTACTAAGA 

aaaactttactaaagacaatacagtagatgatgtaatcgaactaagtgataaattatata 

atttaaaaaataaaccagataaatctacaatcacaatacaaatagggaaacccactatta" 

atactaagaaagccttttatgatgataatcgtccaatagaatatggggtgcacagtaaag 

atgaataaaattaatgatagggatttaacagaattaagtagttactgggtttatcaaaat" 

attgatataaaaaaagaatttaaagttaatggaaaaaggtttaaacaagtagacagttat 

aatgatgataagaatagtaatttgaatggtgctgctgatattaaaatatatgagttatta 

gatgataaaagtaaaccaactcx^tcaac^gacaataatttatcaaggaacatctaa 

gcaattaatccaaataatccattaaaatcatcggggtttggagatgattggctccaaaat 

gctaaattaatgaataatgataatgaaagcacagattatttaaagcaaacagatcaatta 

TCAAATCAATATAAAATAAAGrTAGAAGATGCAGATAGATTATCAAATAGTGATTTTTTA 
AAAAAATATAGAATGGAATCAAGTAACTTCAAAAACAAAACCATTGTGGCGGATGGCGGT 
AATTCGGAAGGCGGTGCAGGAGCAAAATATCAAGGAGCGAAACATCCGAATGAAAAAGTT 
GTTGCTACTGACTCAGCAATGATTCCTTATGCTGCTTGGCAGAAATTTGCTAGACCACGC 
TTTGATAAT ATGATTAGTTTTAATAGTACCAACGATYT ATTAAC ATGGTTACAAGAT C CA 
TT CATCAAAGATATGCGAGGAAAACG CGTTAACATTAATGATGGTGTGCCCAGGTTAGAT 
ACTTTAATAGACAGCCATGTAGGTTATAAAAGGAAGTTAAATAGAAAAGATAACACATAC 
GATACTGTACCACTAATCAAAATAAAGTCGGTAAAAGATACAGAAATTAAAAATGGAAAA 
AAAGTAAAAAAGACTATT AACATAACATTAGATATGGATGGGCGAATTC CAATAAATGTT 
TGGACAGGAGATTCGATTGCACGTTCTGGAAGAGGAACTTTAATTAAACTTAATTTAGAA 
AATCTTGATGCGTTGAGTAAACTGATTACTGGTGAAACAAGTGGTATGTTAGCAGAATGC 
GTAATCTTTTTAAATGAAAGTTTTAACATCTCAGAAAATGAAAATAAAAATTTTGCAGAT 
AGAAAGAAACAATTATCAGAAGGATTTAAGGATAAGATTAACTTATTTCAGTTAGAAGAA 
ATGGAAAGAACTTTAATTAGTAAAATAAACTCACTTGAAGAAGTTGCAGATGAAACAATA 
GAAAGTATTAGTGCTGTTAAACACTTATTACCTGATTTTGCATTGGATGCATTAAAAGAA 
AGAAT-TAATGAGTTGTTTAAAGGTATAAAATCTTTTATAGAAAAAGTGTATGATAGTATA 
- GATAATGAAATTT T AGAAATTTT C AAAAATATAGAT CACGACTT CAGAGATGG AGTATCT 
GAAGAAATGAT 



LOCUS 81 , 

TGACGCTGCTTTTGTAAATACATATAATTTTTCCACTTCATGATTTAATTCGTTCGCATG 

AT CTTTGTAATTTCTAC CAAAAGCAATCACATTATT CGGAGGTGTTACTGGTGGTAAAAA 
TT CAATGT C ATTAAATGAAATTTTATAGTCTT C AGCTTTGC CGCTAT CTTCTGCTG CTAC 
AACTGCTTT ACGTACTTGTT CT TGAAAAT CTAAAGT ATGATTTTGTTGTAAAC CAG CTAA 
CAATGTTTTAGGATGGAAATCTCCTTCTGCAAAGTCAGCAAATACTTGTGTTAAATCCCA 

T ACAGCAT CTTCGCGTTTTACTTTAACGC CATATGAAGTTTTGTCATTATACTTGAATGA 
TAAGAATTTCATTCATTCTCAACTCCTCGTCTTTATCTTAATTCACATTATAACTTTTTT 
CGTTATCAAATAACAAATAAATAAGTAAGACAATTTTGAAAATGAGTTGTGTTCATTCTC 
CT ACAAGGACT TTGCACTTAAT CGAAATTATTTTTTATTCTTTTGAAAAT CAAAAT ACTA 
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TAGTTGCAATGTACCAAATTTGAAGAAQTATAAATAACCTTTAACTTCTTTATTAAGAAT 
CGTTTGAAGCGTATTTTGATAATATTTCATCTGTATCTTATATTTATTTTTTAATTGTGT 
ACCAATTTCTTCATCTGTCATCCCACGGCGACGATTAAATGCATCGGTTTTATAGTCTAC 
AAAATAATGCACACCATCTTTAACAAAGATTAAGTCAATCATACCTTGAATAATTGAGAC 
GTCTTCGTCTCCTTGTGGCAATTGGTCAACTAATGCTTGGTTAACTACAAACGGTAATTC 
ACGATAAAC TTGCT C TGCTTCAGCAATAATCGAATAT AACTCACTATTGATAAATGTCAT 
TATTTCATC CATACGGATATCTTTTTTCGCATCTGCTT CGATAATATGTTTATCGATTAA 
TCCATCGATATACTGATGTAACTCAACTTCAGATATGCGTTCTTTTTTGAATGGTAAATG 
TTG CATCACTGTATGCATTAACGTACCAATTTCATT CGCTTTT CGTTTAC CTTGTTCACT 
TAGAAATTTAGGTCGTTCATACGTTGAAAAACCGATACGATATTGCCTTACTCGTTCGTA 
ACTTGTGCCACTTT C TTCTGTTT CATATTGTCTTTT CAATTCAGAAACAGATTGTTTTGA 
GGG CTTTTTAGTAT CAT TTACATATGGATATCGATAATCAAGTTGGTGTTTAATTTGTGC 
TTTAACAT CTTCATTAC C ATTTTGCATAGTTTCTAATTGATTAACCGAACGATATTCATC 
ATTATCTAAAATGGTTTCTGTAGACACATCTTCAAAGTACACAATTGAAATATTTACATT 
CGGACGACTACTAT CTTCAATTTGTGCTATATCTTTTTCAAATTTTAAAT CATCTGGAAT 
TGACGCAGATTGATGTTTAGATAAAATACTATAAATAAGATGGAACGGATTTGGTGAAGT 
TAATCGTTCATTGACAGCAATGTGCTCACCAGAAATAGACAATTGCTCTAGTTCTAGTAA 
TGATTTATCATTTTTCACTCTACCAATTAAATAAAGTTGTTCTTTCGCTCTTGTTAATGC 

TAGATAGACTAATCGCATTTCTTCTGACAC^^ 

AACCGAAGCTAAAGATGGAAATGCCATTTCTTTATCCACATC7y\AATAATCCATTCCGAG 
ACCAAATTGCTGATTTAAAATAACTGGTTGTTT 

CAATCCAGAATAAATGACAAATGGAAACTCTAGACCTTTACTACTATGAATTGTCATCA 
TCTAACGACATTATCGTTTGGACCAAOTACATTTTCCTCACCAAAATCTTTGCCTCTTTC 
AATCAATTCAT CGATAAAACGAATAAATTGATATAAACCTCTAAAACTTGAATT CTCAAA 
CTCGATAGCTTTATTAAATAAACCATAAAGATTTGCACGTCGTCCACGTCCACCAATAAG 
TCCACTAAAGTATTGAATAACATAATGATC 



LOCUS 83 



GATCAACTTAATATAATG 

AATTCGGCAACAGAAGAGCATCATCATAAAGATTATATTAAACTATATAATTTAGGTGGC 

GGT GCTGCT AAAAAAATTG CAAT AG AGGTTTT ATTGGGGAAGGATAAAGT CATT CAGAAA 
AAATACGTGCATATTTTACCTAGTAAAGAAGGGTACATGTTACCAATTAATAAAAATGTG 
TACGAAGAATTAGAAAGAACGATTGAGAACAATGGTCATGAAGCTGATTTGAATGTACGT 
ATGACTTATTATCATAATGTAAGTCGCAAACAACAGGAAGTTATATTAAAAGGTCAAATC 
GACCGTTTTAATACTTATAATAATAAAGAAATTTATGATTTGCAGTTTATCTA7\AAATTG 
ATTTAAGAGGGTAGTTGTTTATTGCGAAAAATATCATTCAATTTTAATGAAATAATGGCG 
TCATTACTATAAAATATTACTTTATGTTGTAATGCATTTTTCTATAAGATAGAACTAAAA 
GGAGGGGC^W^GATGCAAATTAGACAAATACATCAACATGACTTTGCrCAAGTGGACCAG 
TTAATTAGAACGGCATTTGAAAATAGTGAACATGGTTATGGTAATGAATCAGAGCTAGTA 
GAC CAAATTCGT CTAAGTGATACGTATGACAATACCTTAGAATTAGTAGCTGTTCTTCAA 
AATGAAGTTGTAGGGCACGGTTTACTAAGTGAAGTTTATCTTGATAACGAGGCACAACGG 
GAAATTGGATTAGTGTTAG C ACCTGTATCTGTTGAT ATTCATCAT C AAAATAAAGGTAT T 
GGGAAGCGATTGATTCAAGCATTAGAACGAGAAGCAATATTAAAAGGATATAATTTTATC 
AGTGTATTAGGATGGCCGACGTATTATGCCAATCTAGGATATCAACGCGCAAGTATGTAC 
GAC ATTTATCCAC CATATGATGGTATAC CAGACGAAGCGTTTTTAATTAAAGAATTAAAA 
GTGAACAGTTTAGCGGGAAAAACAGGTACCATAAATTACACATCTGCTTTTGAAAAAATA 
TGATTTCAAGCTAGGATTACATTAGGTAGAGTTCATATTAATAATAAAAAATGTTTGCAA 
TCAAATCGTACGTTGTCGTTTGTAATTCTTAAAATAGCAATAAATAAAATGTTTGTTAGT 
AAAGTATTATTGTGGATAATAAAATATCGATACAAATTAATTGCTATAATGCAATTTTAG 
TGTATAATTCCATTAACAGAGATTAAATATATCTTTAAAGGGTATATAGTTAATATAAAA 
TGACTTTTTAAAAAGAGGGAATAAAATGAATATGAAGAAAAAAGAAAAACACGCAATTCG 
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GAAAAAATCGATTGGCGTGGCTTCAGTGCTTGTAGGTACGTTAATCGGTTTTGGACTACT 
CAGCAGTAAAGAAGCAGATGCAAGTGAAAATAGTGTTACGCAATCTGATAGCGCAAGTAA 
CGAAAGCAAAAGTAATGATTCAAGTAGCGTTAGTGCTGCACCTAAAACAGACGACACAAA 
CGTGAGTGATACTAAAACATCGTCAAACACTAATAATGGCGAAACGAGTGTGGCGCAAAA 
T CCAGCACAACAGGAAACGAC ACAATCATCATCAACAAATGCAACT ACGGAAGAAACGC C 
GGTAACTGGTGAAGCTACTACTACGACAACGAATCAAGCTAATACACCGGCAACAACTCA 
ATCAAGCAATACAAATGCGGAGGAATTAGTGAATCAAACAAGTAATGAAACGACTTCT^ 
TGATACTAATACAGTATCATCTGTAAATTCACCTCAAAATTCTACAAATGCGGAAAATGT 
TTCAACAACGCAAGATACTTCAACTGAAGCAACACCTT CAAACAATGAAT CAGCTCCAC A 
GAGTACAGATG CAAGTAATAAAGATGTAGTTAATCAAG CGGTTAATACAAGTGCGCCTAG 
AATGAGAGCATTTAGTTTAGCGGCAGTAGCTGCAGATGCACCGGCAGCTGGCACAGATAT 
TACGAATCAGTTGACGAATGTGACAGTTGGTATTGACTCTGGTACGACTGTGTATCCGCA 
CCAAGCAGGTTATGTCAAACTGAATTATGGTTTTTCAGTGCCTAATTCTGCrrGTTAAA^ 
TGACACATTCAAAATAACTGTACCTAAAGAATTAAACTTAAATGGTGTAACTTCAACTGC 
TAAAGTGCCACCAATTATGGCTGGAGATCAAGTATTGGCAAATGGTGTAATCGATAGTC^ 
TGGTAATGTTATTTATACATTTACAGACTATGTAAATACTAAAGATGATGTAAAAGCAAC 
TTTGAC CATG C C CGCTTATATTGACCCTGAAAATGTTAAAAAGAC AGGTAATGTGAGATT 
GGCTACTGGCATAGGTAGTACAACAGCAAACAAAACAGTATTAGTAGATTATGAAAAATA 
TGGTAAGTTTTATAACTTATCTATTAAAGGTACAATTGACCAAATCGATAAAACAAATAA 
TACGTATCGTC AGAC AATTTATGTCAATC CAAGTGGAGAT AACGTT ATTG CGCCGGTTTT 
AACAGGTAATTTAAAACCAAATACGGATAGTAATGCATTAATAGATCAGCAAAATACAAG 
TATTAAAGTATATAAAGTAGATAATGCAGCTGATTTATCTGAAAGTTACTTTGTGAATCC 
AGAAAACTTTGAGGATGTCACTAATAGTGTGAATATTA^ 

TAAAGTAGAGTTTAATACGCCTGATGATCAAATTACAACACCGTATATAGTAGTTGTTAA 
TGGTCATATTGATC ~ 



LOCUS 84 



GATCAGATTTATTAGACAGTATTCCAGATATACCCACACCAAAGCCAGA 

AAAGACGTTAACACTTGGTAAAGGTAATGGATTGTTAAGTGGATTATTAAATGCTGATGG 
TAATGTATCTTTGCCTAAAGCGGGGGAAACGATAAAAGAACATTGGTTGCCGATATCTGT 
AATTGTTGGTGCAATGGGTGTACTAATGATTTGGTTATCACGACGCAATAAGTTGAAAAA 
TAAAGCATAATTATATTGGGGGAAGAGCATCTATATATTTTTTTAAGTATATAAGACGTC 
TTATTTCCCCTTAATTTATTGTGAAGTATATGCAAAATGCAATGAATAGATTGTCCATCA 
TTTTAACGTTATAATGAATTTAACGACTTAGAACTACACAAGTAAAGGAGAATGAAGATG 
TCTCGAAAAACGGCGCTATTAGTTTTGGATATGCAAGAAGGTATAGCGAGTAGTGTACCT 
AGAATAAAAAATATTATTAAAGCGAATCAGAGAGCAATTGAAGCAGCAAGACAACATCGA 
ATACCAGTCATTTTCATACGTTTAGTGTTAGATAAGCATTTTAATGATGTCTCCTCGAGT 
AATAAAGTGTTTTCAACAATTAAAGCTCAAGGATATGCGATTACTGAAGCAGATGCATCT 
ACACGAATACTTGAAGATTTAGCACCACTAGAAGATGAGCCGATTATTTCTAAGCGACGC 
TTTAGCGCATTTACAGGTAGTTACTTGGAAGTTTATTTACGTGCAAATGATATTAATCAT 
TTAGTATTAACGGGTGTCTCTACAAGTGGAGCTGTATTGAGCACGGCATTAGAAAGTGTA 
GATAAAGACTATTATATTACTGTTTTAGAAGATGCTGTTGGTGATAGATCAGATGATAAA 
CATGACTTTATTATrGAACAAATTTTATCACGCTCATGTGACATTGAATCCGTAGAGTCA 
TGGAAAAGTAGTTTATAGTTAATATAACGTCAATTAAAGCTCGGCAGTAATGTTTGAGAA 
TAAGTACATTTGCTCATATTTATAAAATGTGTGAGATGGCAATTGAAACGGATATGATGA 
GGAACATTTGAACATAAAATAATATATTTATATAAAACGACCCGAGGCGTTCGAACTGAA 
TGC CTCGGGTTTAATTGAATAAGAAAT CGGACTTATGAAC AGAAATATGTTTAAGTC CGA 
ACT C CTTGTTTATACTTATAAATTTTACGGGTTTAATAT AATACTTATT TACCTGTAATA 
TATGATAATT CTTCAGCGG CAGCTGCGTTGATAGTTCTATGAGAAATGAT AC CTAAT CCT 
TTAACATTGGATTCrGAAATAACGATAGAACCATCACTGTTAACTTTTTCAACAAATGCT 
AC^TGACCGTAATGTTGATCTGCACCAAATTGTCCAGCCTCAAATACAACAGCAGCATGA 
CGTTTTGGTGTATGACTTACTTGATAATCACGGTATTGAGCTCGATTATTCCAATTATGT 
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G CAT CACCT AAATCAC CTGAGATAGATGT AC CAAATTGTTTC AT ACGGTTATATACGT AC 
C^GTA(^TTGGCC^TGTGGATATGGCATACTAT(^GATACCTC^CGGAAAGGTTTGAAT 
TCATCTGATGAATCATCATAATCCTTGATAGAACGTTCATATTTATCTAAATCTGGCATG 
CGTTCAT CGT CAAACTGAGTTAATTGATAGTGTTTAATAATACTGTTTAATTTCTTAGCA 
TAGTTTGGATCTGTAGCATATGTTTTAGATAAGTGTGATGTTGCATCTTTATAAGAATCG 
GCTTCCGATTTCCATGTTGGTTTATAAATTGTTCGATTGCCATCAATACCATTTTTAATA 
AGGT CAGAGTAAT CTTTTAGTGATT CTTTCGTGCTTGGATATTTT CGGAATCCAGCATTA 
ATAC TATACAATTGATTACCAT CAG CTTCTAATGTGTTAAAAGGAACAGAATTCCCTTCA 
AAAGCACCTTTGATACCGAATAAATTATGGTTTGGTGACTTAGCTAAAGCACTACGACCT 
GAGTCAGATTCTAAGATTGCTTGGGCAATCATGACAGACGCATAAATATCGTTATCTTGA 
CCAATGCGATGTGCATCTTTAGCAATTGATTTGACAAATTGACGTGTATCTTTTGAGTCA 
ACAACGTTAAATTGTC CGCTATCATCATTGTTAGATATACTAGGAT CTGTTTCGAATAAT 
GATGTTGCACGTGTATCCTTTTGATTAACATCGTTATTGAATGATTGAGCAGGTTTAGAT 
TTATGTTTCAATTCATCTTGTGTTGGTAACTGTGGATTCTTTGTATTAGATTTTTCATTT 
TTGTCTTTTTTAGATTGAGATGCATAATCTTTTTGTGTTTTCTTTGCATCTTCACTGTAT 
TGATC 



LOCUS 85 (F126) 



TGGATCATTATATAATGCTGGATAATCATCGTTATATTCTAAGGTGCAAGTTACACCATA 

CATATCCTCTAATCCTTTTGATAAACGTTTAATTTCTTTTTCAATTGTTGCTTTTGTAGC 

ATCTGTTAATCCACGTACATCACCTTCAATTTCAACAACATCTTTAATGACATTGAATTG 

ACCTTTACCGTCAAATGAACCGATTGTGACAACACCGGTTTCAAATGGACTTAGTCGTCT 

AGATACAACTGTTTGTAACGCTGTGACGAAGTAGCTACCTGCAACAATGGCATCATTGGC 

CATATGTGGTGATGAACCATGACCACCTTTACCTTGAACTTTCAATTTGAAGAATGCGCG 

TCCTGTTTGAACATAACCAGGTCTGTAATACACTTTACCTGTTTTCATTGTGCTCATGAC 

GTGTACACCTAATAC^TGATCAACACCGTCTAATACACG^TTTTCAATCATTGTTTTAGC 

ACCACCTGGTGGTACTTCTT CAGCTGGTTGATGTATCACAACGACT TTTC CTGTAAAACT 

ATCTTTCATTTCAGCAAGCGTCTCTGCTAATACAAGCATGTATGCTGTATGTGCATCGTG 

ACCACA,TGCGTGCATAACACCTTTATTTTGTGATGCAAAAGATAATCCT^ 

AATGGGTAATGCGTCAAAGTCTGCACGGATTGCTAATGTTTTACCAGGTTTCCCTGAATC 

AATCGTTACTTTAATTCCACGTGGTCCGACATTCGTTTCTACTTCCACATCTTTACCTTT 

GTAAAATTCAGCGATGTATTTCGCCGTTTCATCTTCATGAAAAGATAATTCTGGATGCTG 

ATGTAAATAACGT 



LOCUS 86 



CCTGTGTAAGCGTGAATTGTAGTGATTAAACCTTCAACTAAACCAAAGTCATCGTTTAAA 
ACTTTAGCAACTGGTGCTAATGAGTTTGTAGTACfltTGAAGCACCTGAAACAACTGTTTC^ 
GAACCGTCTAACTCTTGGTGGTTAGTGTTGAATACGATTGTTTTTAAGTCACCAGTAGCT 
GGTGCTGAGATTAATACTTTTTTAGCGC CTGCTT CAATATGAGCTTGTG CTTTATCTTTA 
TCAGTGTAGAAACCAGTACATTCTAATACTACATCGATATTTAAGTCTTTCCAAGGTAAT 
TTGCTTGCATCTGGTTCACTGAATGATTTAACTTCTTTACCATTTACGCGGAAACCACCA 
TCAACTACCTCTACTTCACCTGTGAAACGACCTTGCATAGTGTCATATTTTAATAAATGC 
GCTAACATGTCGTCATCTGTTAAGTCGTTTACTGCTACAACTTCAAGACCTTCTACTTCT 
TGAATT CTTCTGAATGCTAAACGACCAATTCTACCAAAACCAT T AATTGCTACTTTT ACT 
GCCATTATAATGGCCTCCTTTAAAATGATATTTAAAAAGTATTAAACTTTTTATCTCTTA 
TTCAAGTATTATCTTTGCTGCGGCTTCATCAGTGATTAACACTGTATTCTTGGGTGCAAT 
CGTCAAGTATGCTTTAATTGCTTCACCTTTCGATTTGCCTCCTGCAACTGCAAAAATAAA 
GTCTTTTGATTCAAGGTCTTCTAATTGAAGTCCAATTGTTTTAACCTTATGGACAATTTG 
ACCTTGTGTATCAAAATAATAACCAAATGCCTCTCCGACAGCTTGATGATGTTGAAGTTG 
TTCAATGACCTTTTCAGGTGATTGACGTCGATGCGCCATCTTCAGCGCATCACCAATGCC 
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GTGTAATATAACGTTTGCTTGTTTAATTTTGTCTAAAGTGTTTATGACTGATGGCTCTAA 
CAACAATGTATTATATGTTGTTTCACTGACATTATCAGGTACATACATCGTCGTATAATA 
ACCGCCAGCTTGTTGTGCCATACTGGCTGCAATTGTGTTTGCCTGAAAGACAACATTTTC 
GCCTAGTCCACCTCrGGCTGGTACGAAGAATACATTATATGGTAATAAATGAATTGCTTC 
ACTAACACATGCCATCGTGGATCC 



LOCUS 87 

TGACGCTGCTTTTGTAAATACATATAATTTTTCCACTTCATGATTTAATTCGTTCGCATG 
ATCTTTGTAATTTCTACCAAAAGCAATCACATTATTCGGAGGTGTTACTGGTGGTAAAAA 
TTCAATGTCATTAAATGAAATTTTATAGTCTTCAGCTTTGCCGCTATCTTCTGCTGCTAC 
AACTGCTTTACGTACTTGTTCTTGAAAATCTAAAGTATGATTTTGTTGTAAACCAGCTAA 
CAATGTTTTAGGATGGAAATCTCCTTCTGCAAAGTCAGCAAATACTTGTGTTAAATCCCA 
TACAGCATCTTCGCGTTTTACTTTAACGCCATATGAAGTTTTGTCATTATACTTGAATGA 
TAAGAATTTCATT CATTCTCAACTCCTCGT CTTTATCTTAATT CACATTATAACTTTTTT 
CGTTATCAAATAACAAATAAATAAGTAAGACAATTTTGAAAATGAGTTGTGTTCATTCTG 
CTACAAGGACTTTGC ACTTAAT CGAAATTATTTTTTATT CTTTTGAAAATCAAAATACTA 
TAGTTGCAATGTACCAAATTTGAAGAAGTATAAATAACCTTTAACTTCTTTATTAAGAAT 
CGTrTGAAGCGTATTTTGATAATATTTCATCTGTATCTTATATTTATTTTTTAATTGTGT 
ACCAATTTCTTCATCTGTCATCCCACGGCGACGATTAAATGCATCGGTTTTATAGTCTAC 
AAAATAATGCACACCATCTTTAACAAAGATTAAGTCAATCATACCTTGAATAATTGAGAC 
GTCTTCGTCTCCTTGTGGCAATTGGTCAACTAATGCTTGGTTAACTACAAACGGTAATTC 
ACGATAAACTTGCTCTGCTTCAGCAATAATCGAATATAACTCACTATTGATAAATGTCAT 
TATTTCATCCATACGGATATCTTTTTTCGCATCTGCTTCGATAATATGTTTATCGATTAA 
TCCATCGATATACTGATGTAACTCAACTTCAGATATGCGTTCTTTTTTGAATGGTAAATG 
TTG CAT CACTGTATGCATTAACGTACCAATTTCATTCGCTTTT CGTTTACCTTGTTCACT 
TAGAAATTTAGGTCGTTCATACGTTGAAAAACCGATACGATATTGCCTTACTCGTTCGTA 
ACTTGTGCCACTTTCTTCTGTTTCATATTGTCTTTTCAATTCAGAAACAGATTGTTTTGA 
GGGCTTTTTAGTATCATTTACATATGGATATCGATAAT CAAGTTGGTGTT TAATTTGTGC 
TTTAACATCTTCATTACCATTTTGCATAGTTTCTAATTGATTAACCGAACGATATTCATC 
ATTATCTAAAATGGTTTCTGTAGACACATCTTCAAAGTACACAATTGAAATATTTACATT 
CGGACGACTACTATCTT CAATTTGTGCT ATATCTTTTT CAAATTTT AAAT CATCTGGAAT 
TGACGCAGATTGATGTTTAGATAAAATACTATAAATAAGATGGAACGGATTTGGTGAAGT 
TAATCGTTCATTGACAGCAATGTGCTCACCAGAAATAGACAATTGCTCTAGTTCTAGTAA 
TGATTTATCATTTTTCACTCTACCAATTAAATAAAGTTGTTCTTTCGCTCTTGTTAATGC 
TACATAGACTAATCGCATTT CTT CTGACACAAGTTCTTTTTCGG CAACAGCT CTATATGC 
AACCGAAGCTAAAGATGGAAATGCCATTTCTTTATCCACATCAAAATAATCCATTCCGAG 
ACCAAATTGCTGATTTAAAATAACTGGTTGTTTCAAATCACGTTTATTAAAATCTTTTGA 
CAAT CCAGAAT AAATGACAAATGGAAACTCTAGACCTTT ACTACTATGAATTGTCAT CAT 
TCTAACGACATTATCGTTTGGACCAACTACATTTTCCTCACCAAAATCTTTGCCTCTTTC 
AAT CAATT CATCGATAAAACGAATAAATTGATAT AAAC CTC TAAAACTTGAATTCTCAAA 
CTCGATAGCTTTATTAAATAAACCATAAAGATTTGCACGTCGTCCACGTCC^CCAATAAG 
TCCACTAAAGTATTGAATAACATAATGATC 



LOCUS 88 

GATCCTCTAAAGTGATTGTCCCACCAC^TGCTTTGACAACATTGACTAATTGTTTCGCAA 
TGTCACCTTTATAAAATG CATTAAACC CTTGTTCTCTTAATATTTGAAATGT CTTACCTA 
ATTCGGGrTGTACAATCCAATCACCTTCACGCCAATATTGATTTTCATGCGTAAATACTT 
GTGCCGTTTCATGATACTTTGTCAATCGTGCGTGTTGCTGGCGCGAATATTTTTCAGTAG 
CCCAATTGGCTGCATGAC C TTCAATGGC TAGTT CAATTGCAGGATTAATTAAAT CTTC CA 
ATGACAATTTAGCATAACGCTTGTGAATATAATCAAACAGCTTTGGAATTGCTGGCACAG 
CGACAGTTTTACCATGTGTAGTCATATCAAAAAATGATTTATATTCGCCTGAATCATCTA 
GATAAAATTGTTTGTCTACATGTTCAGGTGCTGTCTCACGTGCATCAAACGCAGTTATAC 
TGCCAGTACTTT GCTCATAATATAG CAAATACCCGCCACCACCAATACCTGATGCAAATG 
GTTCTACCACATTCAATGCCAGTTGAATTGCAATCACTGCATCCATGGCGTTGCCACCTT 
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GATCTAATACATCCTTACCAATTTTAGCCGCAAGAGGATGTGATACGGAAATTAACCCTT 

CTTTAGATGTTTTTGTCTGTTTGTCATTTAAGTTAATGACCATACTATATCCTCCTACTT 

TCTGTTAAATATTTAAAACATTATTGATTAATGGCTTTTTCTACTTTTTCTAAATCTTGA 

CGTTGCTCGTTACCAGTATCGACAAGTGGTGTAATCGGTGATGCAATTTTAAATTTATCG 

C CACGATAAAACTTAATAAAT TGATCCTGATCTATCGCATTAACTACTGCTTGT CT CAAG 

TTTGGATGCGTCTTAAATATACCTTTTTTAATATTTAGCATTAAAAAGACTGACTTGCGT 

CCATTTTTGCGAATAATGCTTAAATTTTTATCCGACTTAATTAAATCAAAATGTTTTTGA 

TTCACATCTGCCAACATATCAATTGAATGATTTCTAAGTTCTGACAATGCATTATTCGGG 

TCACCATTAAACTTCAATGTAATATTTTTAATTTTAGCTGGTCCATAACTACCTTTTTCT 

GTTTCGTTGAATCCTGGATTACGTTGAAACGTTGCTTGATATGCATTTTTCTGTGTCATA 

ATGTATGCGCCACTTGCATACAGCGCATTTTTCCCATCTGAATTTGCAGGAATTGTACTG 

CTATCCCCATATCCTTTTGGATATTCTTGATTTACTTGATTAACAAATTTTTTAGATAAA 

ATGCCTGCCGAAGAGTGTGTTAAGTAATTTACCTCTCGAGGCATCGATTGATCTGTCGTA 

ATTTTAACAATTTGATAAATACCGTCTTTATTATTTACTTTTTGACCATCTGTCGTTAAC 

GATTTGACGTTATAAGCTTTAATCAACTTATCATAGATTGATTTATCGTCCTTGTCTTTC 

TCTTTACGCAACTGATCGATGTCCTCATCTTTTAATATCTTGATGTCATTTATATGTTTG 

TGCATATTGTAAGTATTATTGTTAGGCACAGACTTTTTATCACGTGCTCTATCTAAAGAA 

AACTTAACATCTTCAGCCGATACACGCTCTCCAGTATTACGTGCTTGTCCATTGACCACT 

TTCGCAAAATAATC^TCATCTCTTAACAAGAAATAAAATGCTTTATTGTCCTTATTCAC^ 

GCATAATCATGACTTAACGAACCTTTCGTTGTTAAATGATCATTTTCATCTAATAATAAT 

AACCTTGTGTACATATTCATATTAATTGAATATACTGACGGCGCAATTGAACGTATTGGA 

TCC^ATGTAGGAATTTCACCATCTTGTTGTGTCATCACAAGTGGCCGCGTATCTCGTTCT 

CTACTATTGTTGTAATCAAATTGTTGCCATATTAATGCACGTGAATTTGGCAATCCAACA 

CTATTTTTATCTAACACTTTATTGTCATATACTAAATTCTTTTTTGATCCATATAAAGGC 

GCCATATACCCTTTATCAAATACAACTTCATCTTCAATTTGCTTATATGTTTGTTTAACA 

TCTGCTTCATTTTGAGTAGAAGCTTTATTTAACAACTGGTCTACATGTTTATCTTTCAAT 

AAACTATTTGATCCTGTAGAACTAAATAATGCCGTCATAGCATAGTTCGGGTCACCAAAC 

ACTGTCATCCAGTCATCAATTTGGATATCATAATTGCCGGCTTGACGTTGTGTACGATA^ 

CTACCATAATCTGGTTGGATATTCATCTTCACGTTAAATCCTGCATTTTCCAATTGATCT 

TTAACGATATT CATATCATTTTCATAACTTGCTTGT CCTAGGAAATGTATTGTTGGTCGC 

TCGCCTTTCACTTCAACTTTCGATGACTTTTGAGCCACTTCTGATTTCGTAGGGACACCA 

CAACCACTTAATACCAACGCTAAAACTATAATTGCGATACTAATGATTTTCTTCACATC'^ 

AT CCCTACCTTTTTAATGAATTCTTGGATCTAGTGCATCACG CACTGCATCACCTATAAA 

ATTAAATGCTAAAACGACGAACATAATACAAACACCAGGTACAATAGCTAAATTACTGTG 

CGTTTCCAAGTAGTTACTACCGGTACGTAAAATGTTGCCCCATTCAGCTACATCAGGTGC 

AACACCAAGTCCTAGGAAACTTAAACTACTTGTTGTTAATACAACCACACCTATATTTAA 
TGAAAAACGTACAATCATAGGCGCAATCGCAT^ 

CCAAGTGTTTTCACCAGTGATACGTGCTGCATCTACATATTCCATGCGTTTAATTTCTAA 
AACACTGGCACGCATTGTCCGTGCAAATGATGGTATATTACCGATACTTAAAGCAATAAT 
TAAATTrGGAATACTTGCTCCAAATGATGCAATAATTGCCACCGCTAACAATAATGATGG 
AATTGCAAACACTACATCTAAAATTCGCATTATTAAATTATCAATATGATTAAAATAACC 
TGCGATAGTGCCTAGTAACACACCAAAAATAACTGCAATAACTACTGAAATAATTGAAAT 
TGAAAATGTCAGCTTCGTTCCTACAACTACGCGTGTAAATAAGTCTCTACCGAAATCATC 
AGTACCAAACGGATAGGCTAGACTCGGTCCATGTAACAGTGCATTGAACTGATTTTTAGT 
AGCCAATGTCGTATCAAATGTAAATTGTGACACAATTGATAATGTCAGCATGTAGACTAA 
AATAAGTAAC CCG ATAATCG CAATACGATGTCTAGTAGTTTTTCGTATAAACGATT CC C A 
CCCGTTATAACTATGTATTTGCGATGTACGTTGGTAACGTCTAATACTTACAAACATTAA 
TAATGTAAATACGTTGCCTGTTAATGTCATCAACAATAACAACACTTCGACGATACGTCG 
CCATAGGTCATGATGCTTCCATGTTTGTT CCGTTGTTAAAATAATAATTAAAATGATGGT 
TAAAACGATTAGC AATGTTT CAGCAATATAGAACGTAT CGGCCACATAAC CTT TAAAAAG 
ATTTAATGCACTCGTTAATATAACTAAAATATAAGTTGCTATGGCGTAACTTGCGAATAA 
TTTTAAGGAAGCTATCTTTGAATTAAGTTGTGCCATATGCCTCACTTCCTTTCGTTGATT 
TCACTACGTAATTTTGGATCGATTAAAGCATAAAATATATCAATAATTAAGTTTGCTAAA 
1 GATATTACAATTGATATATATACGACCCCACCCATGACTGCTGGAATATCAGGTATTAGT 
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TGTTTTTGGACGATATAACGCCCGATACCATTAATGTTAAATACTTGTTCCGTCACTGCT 

GAACCXjCCTAGTAACTCTGCCACTAGAAGACCAACTAACGTTACAATTGGAATAATGGCA 

TTTTTCAAAATATGTTTAATAACAACTTGTGT CGT CGAT AATCCTTTTGCATAAG CAGTT 

AAAACATAATCGCTGCGCATTACTTCAAGTACAGAAGACCTTGTCATACGCGTGATAGAA 

GCAGCAATACTTGTTCCAATGACAAGTACAGGTAAAATCAACGATATTGGATGTTCTGGC 

ATATAAGATGGTGGCAAAATAT CCAATTTCAATGAGAACGCTAAAATGAATAATAGC CCT 

TGCCAGAAACTTGGAATAGATAAACCAATTAATGCAATTATCATTAACGTGATATCAAGC 

CAACTATTTCGCTTCATCGCACTGATAATACCAAT TGGT ATTGCAATAATTAATGC CACC 

ATTAGCGCTAATACTGCGACAATTATTGTAATTGGAATTCTTTCGCCAACTGCTTTAGTC 

ACAACCTCATTCCCTTTGTAAGTCGTACCTAAGTCAAAGGTAAAAACACCCTTGATGGTA 

TCCCACAATTGAATAAAATAAGGTTCGTTAAGATGATGTAATACATTGAATTGATGTATC 

TGTGCCTTTGT TGCATTTTGTC C CAGTATGCTATAAGCCGCATCAAG CGGTGAAAAATAC 

AGAATGGTAAACACACTGACAATAACACCAATGATGACAATCACAGCCATGACAATTCGT, 

TCAAAAATATATCTAACTAATGGCTGTAAATAAAAAGTCAATAAGATGAACATCGGCAAG 

GCCAATATCA 



LOCUS 89 



ACGGATTGCTGTATTGAGTTGGTTATCATTATGTATATGTATCGCTTTAGCGCTCATATT 
ATATGCATTACCATATCTCATTCTCGGTAGCAATAATTGGTCTTTTGTACTGACTTGGCT 
ACCAATAGAAATTAAATTAGCACTAAT CACAACATTAATTG CATTATTCAGTACATTAAT 
TGTAATTCTGTTATTCCTT CATACAAAGATAACGAAGACATAATAAAAAAGACTTGTT CG 
AGCCGTGCGTTTGATAATATATCATCCACGATTCGACCAAGTCTTTATTCTTTGTATATT 
AAACGGATAAATTATTATTTAATTGGATTCATGCCATCTTTCCAAGTTTGATAAATCAGA 
GTACCACCTTGCGCTTTAAACTTCTCATTGCTTACGCCACGTTCAAATGGTTGCGCAGGT 
TGAATATCAATATTTGGTTCAACACCAAGTTGTTCTTTATACCATTCTGCAAATTCAGAA 
C CTTTAACAGGTGC ATCAT CTGCTACATTATAGATACCATTTTCAAAATGAATAGCTTGA 
ATAGATGTTTCAACTGCATCATCAAGATGCACAAATGATGTTACGCCATCTGAAAGTGTC 
ACTTGACCATCCATAAATTGATTATAAATCATGCCATCTTTTCCGTACCAAGTACCTGGG 
CCATATAAC CAGC CAAAACGTAAAACAACGTATTC^T CCATACGAGCCGTTTCTT CTTCT 
AAACCAACCACACCATCAACCGTTACTTTTCTATCGCCAGTTGAGTTAAAATCAAGTGAA 
GTTTCCTCATTTGCTAATCCTTCGCCAGGTTC^TACATAAAGGCAATACTTTGGGCAATT 
ACTTTCTTAACGTCATGCTTTTTCGCCGCATCAATTAGGTTTTTAGAACCTTCAATACGT 
ACTTTCGTATTTGCTGCCATATCAACATTTTTTAAATCCGTAATTTGATTGATAATGATT 
T CTGGT TTAAAATCTGCTAACGCTTGATCAATAGTAT CAGCTTTTAATATATCACCAATA 
T ATGCTTTTACAT TAACAGCAGCTAGCTTTTGTTGAC CATTCTCAGATGTAGTAAAACCA 
GCAACCTCATGCCCCTCTTCTTTTAGTCTTTGAACTAATTTAATGCCAATAAGGCCCGTT 
GCACCAGTTACAAAAATTTTACTCATTATAAACACCTTTTCTCTATTTGTCTTTTTAATA 
TAATTACTTGCTTGATGAGTTTACAAAATTCACGTGAGACTTCCAAATGATTTGCCTCAA 
AATTTTTCAAAGTGTCGTCGTAAAAACTGTCTAGTAAATACTAATAGTATGTCGTAGACC 
TATGACAAATCTGAATTATGACGAAGAT CAATCAAGAAAAACAGCACCAAGATCATTT CA 
ATTTGAAAGTACCTTACTGCTGTTCTTTATTTATTACATTTCAATCTTAA 



LOCUS 92 F102 



CCTGTGTAAG CGTGAATTGTAGTCATT AAACCTTCAACTAAAC CAAAGT CATCGTTTAAA 
ACTTTAGCAACTGGTGCTAATGAGTTTGTAGTACATGAAGCACCTGAAACAACTGTTTCA 
GAACCGTCTAACTCTTGGTGGTTAGTGTTGAATACGATTGTTTTTAAGTCACCAGTAGCT 
GGTGCTGAGATTAATACTTTTTTAGCGCCTGCTTCAATATGAGCTTGTGCTTTATCTTTA 
TCAGTGTAGAAACC AGTACATT CTAATACT ACATCGATATTTAAGTCTTT C CAAGGTAAT 
TTGCTTGCATCTGGTTCACTGAATGATTTAACTTCTTTACCATTTACGCGGAAACCACCA 
TCAACTACCTCTACTTCACCTGTGAAACGACCTTGCATAGTGTCATATTTTAATAAATGC 
GCTAACATGTCGTCATCTGTTAAGTCGTTTACTGCTACAACTTCAAGACCTTCTACTTCT 



109 



WO 03/011899 



PCT/GB02/03606 



TGAATTCTTCTGAATGCTAAACGACCAATTCTACCAAAACCATTAATTGCTACTTTTACT 
GCCATTATAATGGCCTCCTTTAAAATGATATTTAAAAAGTATTAAACTTTTTATCTCTTA 
TTCAAGTATTATCTTTGCTGCGGCTTCATCAGTGATTAACACTGTATTCTTGGGTGCAAT 
CGTCAAGTATGCTTTAATTGCTTCACCTTTCGATTTGCCTCCTGCAACTGCAAAAATAAA 
GTCTTTTGATTCAAGGTCTTCTAATTGAAGTCCAATTGTTTTAACCTTATGGACAATTTG 
ACCTTGTGTATCAAAATAATAAC CAAATGCCTCTCCGACAG CTTGATGATGTTGAAGTTG 
TTCAATGACCTTTTCAGGTGATTGACGTCGATGCGCCATCTTCAGCGCATCACCAATGCC 
GTGTAATATAACGTTTGCTTGTTTAATTTTGTCTAAAGTGTTTATGACTGATGGCTCTAA 
CAACAATGTATTATATGTTGTTTCACTGACATTATCAGGTACATACATCGTCGTATAATA 
ACCGCCAGCTTGTTGTGCCATACTGGCTGCAATTGTGTTTGCCTGAAAGACAACATTTTC 
GCCTAGTCCACCTCTGGCTGGTACGAAGAATACATTATATGGTAATAAATGAATTGCTTC 
ACTAACACATGC CATCGTGGATC C 



LOCUS 93 H128 



GGCTATCTATCAAAATAAAGATGGTCATTTAAAGCGTACACTTCGGGTGCGTGATTTCTT 
AGCTTTAGGTGTAGGAACAATTGTATCGACATCTATCTTTACGCTACCTGGCATTGTTGC 
TGCAGAACATGCAGGACCGGCCGTTGCGTTATCATTCTTACTCGCTGCTATTGTTGCTGG 
TTTAGTTGCATTTAC TTATGCAGAAATGGCTGCCGCTATGCCAT TTGCAGGTTCAGCCTA 
TTCTTGGGTCAATGTATTATTTGGTGAATTTTTTGGATGGGTTGCCGGTTGGGCTCTATT 
AGCTGAATATTTTAT CG CCGTAGCCTTTGTTGCATCAGGATTCT CAGCGAATTTACGCGG 
ACTTGTGAAAC CAATTGGCAT CGAATTACCTGCAGCATTATCAAAT C CATTTGGTACAAA 
TGGCGGTTTTATCGATATTATTGCTGCTATCGTTATTTTATTAACTGGATTATTACTATC 
ACGTGGTATGTCGGAAGCAGCTCGTATGGAAAATATTTTAGTTATTTTAAAAGTATTAGC 
TATTATTTTATTTGTCATCGTAGGTTTAACAGCAATAAATGTTAGTAACTATGTGCCATT 
TATT C CAGAACACAAAGTAACTGCTACAGGTGACTTTGGTGGATGG CAAGGCATATATGC 
TGGTGTTTCAATGATTTTCTTAGCGTATATCGGTTTCGATTCTATCGCAGCAAACTCAGC 
AGAAGCACTTGATC CTCAAAAGACAATGCCTAGAGGT ATT CTTGGTT CTTTAAGCGTTGC 
TATCGTATTATTTATTGCTGTAGCACTTGTGTTAGTTGGTATGTTCCATTACTCACAATA 
CGCAAACAATGCTGAACCTGTTGGTTGGGCTTTACGTCAAAGTGGTCATGGTGTTGTAGC 
AGCTATTGTTCAAGCTATCTCTGTTATCGGTATGTTTACAGCATTAATTGGTATGATGTT 
AGCAGGCTCACGTTTACTTTATTCATTTGGACGTGACGGCT 



LOCUS 94 HA2 

GATCAAAATTAGGCTTGTTTGCTAATTTTACCGCATTACCATGTTCGCTTTCGCGGTTCG 
CAAAACC^TCTAAAATAATTAACGCAGTTGGTTTCTTAGCCATGATTATTTTGCACCTTC 
TAACAATTGTACGAAATCTTCAACTTTAAGTGATGCGCCACCTACTAATGCCCCATCAAT 
ATCAGTTTGTGCCATGTATTCTTTAATGTTGTTAGGTTTAACACTACCACCATATTGAAT 
ACGAGTTGCTTCTGATACTTCTTTGCTTGATAAGTCAGCAATAGTTTGACGTACAAATGC 
ACACATTTCATTTGCATCTTCAGATGTTGATGATTTACCAGTTCCGATTGCCCAGATTGG 
TTCATAAGCAATTACAACTGATTTAAGTTGATC 



LOCUS 95 HAS 



GATCTTAAACTTTATCTTTAGCTTTTTAGCTTCAATGTTCTTCTGCGTCATTTTTGATGC 
ACCTAGAAAATTATATCTATCATGTGGTTTCGTTGGTACGTGTGGATGGATGGTTTACAC 
CTTATTCTTCAACGGCTTTAATGTGCACACTATATACTCTAGTTTCTTTGGTAGTTTAGC 
ATTAGGCTTGTTAAGTCATTATATGGCTCGTAAACAftAAAGAACCTGCCATCATTTTTAT 
GGTAACGGGTATCATTCCATTAGTACCTGGTGGCTTAGCATACGATGCTACAAAAAATTT 
AGTCTTATTAAATTTCAGTACAGCAATCAATACCATGCTAGAGGTTACACTTATTGCAGG 
CGCCATCGCATTAGGTTTATTATTCGCCGACCAAATTTCCAAATTAATTGTTTCTGGGTT 
CGTGAAATCTTTTAAACGATTATAAATATTTGTTAGAAATGGCTCAGCCCTAACTCTTAG 
CAATTATATATAAGGTTC AG CTG CCTCGTCTTAAATGTCAATTTATAATACAAAftAATCG 
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CACGATACG CCTC CG AATGAAGAAGGT TTATTGTGCGATTCTTTT ATTATT TAGTTTTTT 

CTTTTTCAGGTTCTTC^TCATATCATCAACTTCATTTTCACTTCTATTTAAAATCAA 

GACTTAATTCATCATTATCCATATTTTTCAATTTAGGATATCGAATCACAAAGAATATTA 

AACCGATGATTAAC CAT CCAAGTAATGCAATATAAGACGGTGCAGTCAGTGCTGCAGGAG 

AACCTGGCACTAATAACAACGCTAAGAAAATGAATGATACAAATGAGCCGATAATAGCAA 

ACGTTTTGTAAACCGGTGCATACGTATTACTTTGTTTGTTATAACTGAATAATTTCGCTG 

CAGACAAACATGTAATAAAGTAGGCAATGGATACACCAGTAGATGACATAT CTACAATC C 

AAGTCAATGCAGT TCTT CCTAGCCAAGGTGCAATTAACGACACTCCTACTAGGAATATGA 

TTGCGACATATGGTGTTTTGTATTTACTATGTAATTTACTAAACATTGTTGGCATAATAC 

CTGAACGTCCCATAGAAAATAACAAGCGACTTGAACTCATCAAGAATCCATTTAAACCAG 

TAAATATACCCAT CATAATTGCAATTGCTAATACAC CTAATCCAATATAACCAAATGCTG 

TTTGTGTAACAGCACCTGTTAACCACAACTGCCCATTTAAACTTTGATGACTTGTTGATA 

ACCAACCAGTGTATAAAATCATGACAACATAAGTTAATGATGCTGCTAATAAACTGTACA 

CGATAAGCTTAAATGT CTTGTTTGGTGCAAAGTTAAACTCTT CTGCTGTTT GTGGAATAT 

TATCAAAT CCAAC ATATGCCCATGGTGCCACGGATACAATAACCACAATAGACACTAACC 

ATCCTTTGCTAGGTTCAGCTAACGGTTGTAAATTTTCAAGTGCAAAATTATTACCAAAGA 

ATGAACCAAAGAACATCAATAATACGACGATTACCATCGCCACACAGAAATAATATTGTA 

ATGATCCAGATACACTTGCGCCACGAATCGTTACTAGCATGAATACAAGTAGTAATACGG 

T CGCAATAATGATTT CCGTAATATAAACGT CCCAGC CCGCAATGGTGTATAGTTTCCCAT 

TATTTAAGACATCTGGCAATAAGAATTTAACTAGTAAACTGAATGCGGTCGCATTTAAAG 

CAACGACACAGACATAACGAAAAGTTAA 

CGAAACTTAAGAAACTAAAGGCAAACGCGCCCCCTGATACTGGAAATCTCTCTACTAATG 
CGCCATAACTAACCGCAATTAATATCATTAATAATGCACCAATAACTATACCAATTGATG 
CTGCAATCGGACCTGACTGCTTAATCCAGTCTCCTGGTAAGATGAATGCGCCCCATCCGA 
TACATGAACCATATGCAAT CGCC CATACAAACTTTTCAGATAGGTTTTGTTTTAAATCGC 
CTCTATCTATTTGCTTATTCTTTTTTTCCATAAATAAAAACTCACCTCGAAGGTATTCTA 
TACCCAAAAGATGAGTTTGTAACTCTTTTTCTTGATTATTTTTATTAAAAATTTAATGTT 
TAGTTACATAGGTAATCTAAAGTTTTAAAATTTAACCAGCAAATTTGAATGTCGCAATGA 
TTAACATTATCCATCCAATGATGAACAATACGCCACCAATTGGCGTAATCGCACCTAAAA 
CTTTAATTTGAGTTAATACTAAAATATATAATGATCCACTAAAGAAAATAATACCAGCAA 
ATATTAACCAGCCAGCCCAGTTAACATTGATTGAAGTTGTACCACTAATTACACCTATAA 
TTAATAATGCTAAGCCATGGTACATTTGATACGTCGTTGCTTTTTCCCATACTGATAAAT 
AGTGATC 



LOCUS 96 



GATCCAACATTACGACGCGTGATGAACGAAATAGATAAAAAGCCAGAGTTAAGAGAGCGA 
TTTATTACATCAGATGATGCTTGGGATATGATGACATCTAAGACAACCGTAGTGATTGTT 
GATACGCATAAACCGGAACTGGTTTTAGATGAAAATGTCTTAAATAAAGCAAACCGTAAA 
GTTGTTATCGATC 



LOCUS 97 (HA12) 



GATCGGAATTCCGTTTGCTGCGGGCTTGATTAATTTTGTAGTATTAACCGCTGCTGCTTC 
ATCATGTAACAGTGGTATATTCTCAAATAGCCGTATGCTTTTCGGTTTATCAAGTCAACA 
ACAAGCACCTCCGAACTTTTCTAAGACGAATAAATATGGCGTTCCACATGTTGCAATCTT 
TGCTTCATCAGCATTATTACTTGTGGCAGCATTACTAAACTATATTTTC C CAGATGCGAC 
AAAAGTATTTACGTATGTGACTACCATCTCTACAGTGTTATTTTTAGTTGTATGGGGTCT 
GATTATCATTGCATATAT C AATT ATAGT CGTAAAAAC C CAGATCTACATAAAAATGCTAC 
GTAGAAACTATTAGGTGGCAAATATATGGGCTACTTAATATTTGTATTCTTCATTTTTGT 
GTTCGGGT TATT ATTTATTAATGTTGATACAAGACGTGCAATTTATTTrATTCCGAT TTG 
GTTTATACTTTTAGCATTTATGTACTTAAGATATAAACGTATCGCTGCTAAATCAAATAA 
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ATAACAACAAGTTTTAGGGCTTGGGACATTAAGTTCTTAGGCAATGTAAAAAAGCTGATT 

TCTATTAATTATTTGATAGAAATCAGCTTTTTTGATATGTATTTTATAATGTACAGCTCG 

TTGAGCTGCTATTTTCCTTATATTAAGTGCCATCAATACAAAACCTAGCTCTCGTTTAAC 

TTTATTTATTCCTCGAACTGACATTCGAGTGAAACCCAAAATAGCCTTCATAAATCCAAA 

AGCAGGCTCTACATCAATTTTTCTTTGACTATAGATGTTTTTCGTTTCTGGTTCAGAAAG 

CTTTTGATTAATTTGGACTTTAAAGTATTCCCAATTATAATTCTTCATGATTTTCTTATT 

GGATTTCGAATTTGGTTTCATG CATTGATGT CTC AAAGAACATGATGAACAGT CAT CACA 

TTCATATAGTTTGAAGTCTCGTTTAAAACCATATCTATCATTACGGTATGCATATCTTTT 

AAAACCTATTCTTTTGTTATTAGGACATATAAATTCATTATTAAGTTCGTCATATTTCCA 

ATTTTGAGTGTTGAAAATGCCACTTTTAAACTTTCTAGTTTTAT CTT TAATAAACATGC C 

ATACGTAATAAGTGGCGTTTTATTAAAATCATCTATAATAGCCAT ATAGTTTTGCT CAC T 

ACCATAACCTGCATCAGCTAaATATACTCTGGTAAATAACCGAAGGTATTTTGAATCAT 

TGTTAAAAATGGGATTAATGTTCTAGTATCTGTTGGGTTTTGAAATAGGTCATAGGATAA 

AACAAATTGAGAATTTGTCGCTATTTGTAAATTGTATCCTGGCTTAAGTTGGCCATTTTT 

CATATGGTCTTCCTTCATTCTCATAAAAGTTGCATCATGATCAGATCAGTTTTAGAAAAA 

CTATTTCTATCTTTAAGAATCGATTTTTGTTCTTCATATTTATTTTTTCTTTCGGAATAA 

TCATCT^AATTTCTTTTTGAACTTCTTAATCTCAGTTATTTTTTTACGGGTCTGTTTTCTA 

ATTTGAGCACAATCTTCGTTCTCAATAGAATGATTTAAATCTTCGATTTCTTTATCTAAA 

TGACTACCAATTAAATCTATTTCTTCTATTGTTAAATCGCTATCTCCATCTTCTTTTATC 

TCTGGTATTATTTTTTCTTCAACTAAGTCACGATATAATGTTTTTGAATTTTCGTTCAAT 

TTCGATTCGTGATTTTGAATACTTTTCTTCCACACAAATGTATATCTATTGGCATTAGCT 

TCTACTTTTGTACCATG^TAAAAATTGAATTATTATCAATAAGATTTTGCTTTAAACAT 

TGACTATGGAACTGAATAAATAAAGATTCAATTAACGCATCAGTATTAGGATTCACTCTA 

AAACGAT T AATAGTTTTATAAGAAGGTGTTTG ATCTTG AGCTAAC CACAT CATT CGAATA 

CTGTCATGAAGT AAT TTTT CTATTCTACGACCAGAAAATACAGATTGAGTATATGGATAT 

AAGATGATTTTTAACATCATTTTTGGATGATAGGATGTTGCGCCACGATGATGTCTGAAT 

TCATCGAATTCGCTATCAGGTATCGTTTCAACAATTTCATTAACATATCGCGAAATATCA 

TTTTGAGGAATTCTAACAGAGGTTTCTATTGGTAGTGTAAGTTGGGTCATGTTATAAATT 

TTATACATAAGGCACCTCGTTAATTTAGTTTAGTGGTATTTATTAAATTATACGAAGGGA 

CCCAACACAGAAAATTCATTTTATTGAATTTTACATTTATGTGCAA^ 

TTTATTTTTTTAAAGTATGTAAAAGTAAAATTACATGTTAATACGTAGTATTAATGGCGA 

GACTCCTGAGGGAGCAGTGC CAGTCGAAGAC CGAGGCTGAGACGGCACCCTAGGAAAGCG 

AAGCCATTCAATACGAAGTATTGTATAAATAGAGAACAGCAGTAAGATATTTTCTAATTG 

AAAATTATCTTACTGCTGTTTTTTTAGGGATTTATGTCCCATCCTGTTTTATATGCAACT 

TATAATATTAAATTGCGTACTTGGCTCAAAACTTTTAC TTT CTCATCTATTTAATAATGT 

ATCATTTCAGAAATACATCCATACTTCTATTTTATAATAAATTTCCAAAGTAATATGAGT 

GAAAGTTTGAAGGTGATAATGTACATGTATAAAAGATATAAACATTTATATAGATTGCCA 

TTCATACACTATCATTATCAAATAACCTATTAATTACGTCATAAAATACCAGATGAACCA 

AAAAACGCCTTTCCATTGTTGATAAATGGAAAGACGTTTTTTTATAAATTATAGTACGTT 

TGCATATCCTTCAAAGATTTTACCTTGAGCAGCATCAATCGTAACTAACATGTTATTGCT 

TATGTTTTTAACAGCTTTTTCTACACCTACAACTGTTGGAATACCTTTTTCTAAACCAAC 

AATTGCACTTGGTGATGTAATACCATTTTCTTCTGTAATTAAGCCTAAAGCTTTTTCTAC 

ATAAGGTACAAACGTTTCAT CGATTGAGTTAGTAACGATAACTTTGTCAGATAAAT CTTT 

ACCTTCTAAATCTTTAACAGTTTCAGCAACTAACGTAGTACCAACAACTGATC 



LOCUS 98 GE2 



GATCCACATTGGGCATAATCACAGCTAATTTGTGTTCATTCGCATACCTTTCTATGCTTG 
TATATCTC?VTATATGTCGTTTCATCACTTGATAATCCATGTAACAACATTAAAGTTTTTA 
ATGGTTTAACAGTTGTAT CGCTATTAAAGAAGCTTTGAT CTTC CGGTAAAATGACTGT CA 
AATTTTGATGCATACCAATTGTTGGTGAATGATAGTTTAATGAAATATAAGCCATACGTC 
ATGACCCCTTTCTAATTCTACTTTATCAACATTTTACGCTTAATCAATTCACTTTAAAAT 
CATTTTCT^CAAAAAAACCGAATACAAAT^ 
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TCTTTATGATCTTGCTTGCGTTTTCTAAACAATAGTAATGATCCTAATAATGCCATCATT 

GCACCA^TAAAGTTGCATTTGTGTTTTCGCTCTTATCTCCTGTTTCTGGTAAAGC^TC^ 

GTTTTGTGTTGTTTTGATACCTTATTAGAATGGTTTACTTCACCTTTAGGATTTGATGGT 

GCTTTCTGTTCATTATTTGGTGGTGTAACTCTTGAATCGGAGTCACTATCTGAGTCTGAG 

TCGCTATCTGAATCCGAGTCGCTATCCGAGTCTGAGTCGCTATCTGAGTCTGAATCGCTG 

TCTGAGTCTGAGTCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAATCACTGTCTGAA 

TCCGAATCGCTATCTGAATCTGAATCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAA 

TCGCTGTCTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAATCGCTA 

TCTGAATCTGAGTCGCTATCTGAGTCTGAGTCGCTGTCTGAGTCTGAGTCGCTGTCTGAG 

T C TGAAT CGCTATCTGAAT CTGAGT CGCTGT CTGAGTCTGAGT CGCTATCTGAGTCTGAG 

TCGCTGTCTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTGTCTGAGTCTGAATCGCTA 

TCTGAGTCTGAATCGCTATCTGAGTCTGAATCACTGTCTGAGTCCGAGTCACTGTCTGAA 

TCTGACTCACTATCTGATTCTGAGTCGCTATCTGATTCTGAGTCGCTGTCTGAATCTGAA 

TCACTGTCTGAATCCGAATCGCTATCTGATTCTGAGTCGCTATCTGAACCTGAGTCGCTG 

TCTGAGCCTGAGTCACTGTCTGAATCCGAATCCGGATCCGGGTCTGGGCTTGGTTCCGGT 

TCTGGGTCTGGACTTGGTTCTGGATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGT 

TCTGGGTCAACCGGCGGCCCTGGAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCA 

GCACTTCCACCACCATAACGTACAACATTCTCATTATTCCAACCGAAAATACTGTAGTCT 

CTATTTGTTACAGGATCAACATTTTCTTGAATAACCTGAGTTTTTAAGTTCTTACCTGTA 

TTGTCGTAATGCCCTTCTACTAATACTACATATGTTTTAGTAATATCACCAAATTTAATA 

CTAGCTACATTTGGATGCTCATAATAGATTCTATTTTTAAATTGGTCTGTTACTTCTTTA 

AGGTTAGAGTCATTTGGATCTGCATAGTAGCTATCTGATAATTTAGATGTATCATTCACT 

TCAAAAATTCTCAGTTTTGTATCTGTAGCACTTACTTTACCGCTACTTTCTTCGATTTTA 

TCTTGGTAGCCTTTAATATACACCCACGTATTACCTAAAACTCGTTGCTTAGGGTTAACA 

AATACTGTTTGCTTGTATGTGTTTTGACCTGAAGCTGTATCTACACCAATAATTTGAGAA 

GAAATGTTCGCGCCATTTGGTTTATCAATTCCTGCAATTGGCGAACTATAGTTATAAGTA 

ATTTTATTATTAAACATTTCATCCGCAATATTAATATTCGCATCATATGTTCCTGATTTA 

GGTGCCTTTGCTCGGTCTGTAAATAAAGGTAATGAAAATTGTCCGTTAATATTTTCTTTA 

TTATTTACATAATCTGTAAAGACAAATGTATACGTCTTAGTCAAGATATCATATGTTGCT 

TTAGCTACAACATCGCCATTCGTACTTTTAATGTCTGCTLATTGGCATCGTATTATTTG^ 

TTAGAATAATCCACGTCTCCATTACCAGTTAAACTATCTGGTAACTTCGCTGTAAAATAA 

TCCCCTGATTTCACTTTATCTGTCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTT 

TGATTAGGGTCAAATGTAGTCTTTTCTAACTTGAAATTACTTGCCGTAACTTTATCATTT 

ACATTTGTACCTTTAGCATCAGCAGCATTTACTACCGGTTCAGCAACAGCTAAACTACGT 

ACAGCT CT CGTTCTAACACTTGGTTTACTAGTT CCTTGCGCATTGGAAAT CGTTTGTGGT 

GATGATTGTGGTAAATCTAATGTTTGAGAATTTTTAAGCTCACTGTTTGTTGCTATGCTA 

TTAGCATCATTCGTTGTTTTATTATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGA 
TC 



LOCUS 99 GE3 



TTAATGATTTCTAACAATCTTAATGTTGCTACGACGTTTATTTCTTGAGATAAGATAGGT 
TTCT CAAC CGACTCAGCAACACTAACTAATGCTG CTAAATGAATAACATAAT CAAATTGA 
TATGTCTTCATGATTTGTTCAACTGCATCATATTCACGAATATCTAATTCAAACACATGA 
TCGT CAGCCAAA CT TTTAAT ATTTT CTCGTTTACCTGTTCTATAGTT ATCTAGAACATAA 
ACATCATAATCTTGTTGTAAATCATCTACTAAATGCGACCCAATAAAACCAGCCCCACCA 
GTTATCAAAACTCTTTCCAAATCTTCCACCTCATTTATACATTAAAAATATATCATAAAA 
ACATAAAGTATTGTAAGCTTTTTATCGATATTTTTTATTTATAAAAATAAAATGAGATAA 
CTTTGTGAATTTTTATTGAGATAAATTAGATAGTGGTGTTTTTGTGATGTTTTATAATAT 
CTTGGGTGTGTTAATACTAATAATGCTTTCAACTGATGCATTAGACTGTGACATCATAAC 
TCACTTAAGAACTTCGCTTATTAATTTTCTACCAATACACTCCCTTCTAAGTGCACTAAA 
AAATCCTTACTGCTAAGTGATTAAACTTAACAATAAGGATTTATTTATCATTAGTGGATG 
ATTATTAACGGAATCTCATACCACCATCTACAATAATTGTTTGTCCAGTAATGTAATCAG 
AGTCTTTACCAGCTAAGAAGCTCACTACA.TTTGAAACATCTTCTGGTTGAGAAACTCTGC 
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CCAAAGCAAT CTGACTTGTAAATTGTTCCCAAC CC CATGCTTCAGGTTTAC CTGCTTCTT 
CGGCTGTTGCCACTGCGATACTTTCCATCATTGGTGTTTGAACGATACCAGGTGCGAATG 
CATTCACAGTAATACCTTCAGACGCTAAATCTTGTGCGGCTACTTGTGTTAAACCTCGCA 
CTGCGAATTTTGTACTGCAATATAAAGACAAGCCTGGGTTACCCTCAACGCCTGCTTGAG 
ATGTTGCATTGATAATTTTACCGCCATGATTGAATTTTTTAAATTGTTCATGTGCGGCTT 
GAATACCCCATAGCACACCTGCAACGTTCACGCCATATACTGTTTTAAACTGTTCTTCAG 
TAATTGTATCGATTGGTGTTGTTGGTCCAAGGCCGGCATTGTTAACCATGACATGGAAAT 
CGCCAAATTGCGCGGCAGTTTGTCTTACTGCGTTAAATACATCATCACGGTTTGATACAT 
CTGCTTTGATAGCAATAGCTTTTGTACCATCACTTGATAATTTAAGTGCAGCTGCTTTTG 
CCCCTTCTTCATTGAAATCAACAACTGCTACTTTGAAACCATCTTCCACTAAACGTTCTG 
CAATTTTAAAACCAATCCCTTGTGCTCCGCCAGTTACTAATGCTACTTTGTTGTTTGTCA 
TAAAGATC 



LOCUS 100 GF5 



GAT CTACTT CT ACAACTTT AGGCATGT CTGCTAAGTGAACACTTT CTTCTTT AACATGTG 
GTGTATGAGACCAAACTTCTTCAGCTGTATGCACTAAGATTGGTGCTAACAACTTCGTCA 
TATCAACTAAAATTTGATATAACACTGTTTGGATACTACGACGGATATGAGAATCACGTT 
GTT CAATAT ATAAAATATCTTTACCGTAAT CCAAATAGAAATT ACTTAACT CAACATTGA 
TAAAGTTTTGAACTTCTTGATAAATATTTAAGTAGTCAAAGTTTTCATAGTTGTTAATCG 
TACTTGCAGTAAATTCACGTAAACGATTTAGCAAGTAACGATCCACTTCTAATAACTCTG 
ATTCAGGAATGCTATCTGTGTCAGGATTGAAATCGTTAATGTTACCTAACATAAATCTTA 
ATGTATTTCTGATTTTACGATAAACATCAGATGT TTGTTT TAAAATTTCATCAGAAATTC 
TAACATCAG CTAAATAGT CCGTACTACTTACCCAAAGTCT CGCAATATCAGCACCTTTTT 
GTTTAACCACTTGGTCAGGTACAATCACATTACCTAAAGATTTACTCATTTTCTTACCTT 
CACCGTCCATAACAAAACCATGAGAAAGTAAGAATTTATAAGGTGATACTCCTCTTGTAG 
CAACTGAAGTTGTGATAGAAGAGTTGAACCAACCACGATATTGGTCACTACCTTCTAAAT 
ACATATCCGCTGGGAAACTTAATTCCGGTCTTGTTTCCAACACGCCACGGTGTGATGAAC 
C^GAATCAAACCAAACGTCCATAATGTCTGTTTCTTTAGTAAATGTACCGTTAGGGCTGC 
CTGGATGTGTAAATCCTT C TGGTAGTAAGTCTTT CGCTT CTCTTT CAAACCAAATATTTG 
AACCGTGTTCTGCAAATAAATCAGCAACATGATTCACTGTTTCTTTCGTCATGATAATTT 
CGCCATTTTCAGCATAAAATACTGGTAACGGTACACCCCACACACGTTGACGAGAAATAA 
CCCATTCGCCACGGTCACGAACCATATTGTAAATACGTGTTTTACCCCAATTTACTTTGA 
AGTTTGTATTTTCGATTGCATCTAAAATATCTTGTCTTACTTTACTGATTGAGGCAAACC 
ATTGTGGTGTAGCACGGAAGATTACAGGTTTTTT TGTTCTCCAGT CGTGTGGATAGCTAT 
GTGTAATAAAGTCTAATTTTAATAGTGCACCTTTTTCTGTTAATAAATCAGTAACGGCTT 
TATTAGCTTTATCATAGAACATCCCTTCAAATTGGCCGCCTTCTTCAGTAAATACACCTT 
TATCATCGATTGGACTAATTACTGGCAATTCATATTTTTGACCAACAATATAGTCATCTT 
CCCCGTGACCTGGTGCTGTATGTACACAACCTGTACCAGCATCTGTAGTAACATGATCAC 
CATTAAT C ACTAACGATT CTCTGTCTAAGAATGGATGTTGTGCTACAACATACTCTAATT 
CTTTACCTGTGTATTCTTTTTCTAATTTGATTGATGCTTTATCCCAATCCAGTGCTTCTG 
CTACAGCGTCAGACAAGGCTT CTGCAATAATATATTT TT CGCCAT T TACATTGTATTGAC 
CATATTTTAATTCAGGATGAACGGTAATCGCAACATTTGATGGAATTGTCCATGGCGTTG 
TTGTCCAGATAATAAATTTAGCATCTGCATCAACGACACCTTTGTCATCTTTAACGTCAA 
ATGCAACGTAAATTGATGCTGAACGTTTATCGTGATATTCAATTTCTGCTTCTGCTAATG 
AAGACTCACTTGAAGGAGACCAATAAACTGGCTTTTTACCTTTATAAATTAAACCTTTAT 
CTGCCATTTCTCCAAAAATACGAATTTGTGCAGCTTCGTATTCAGGTTTTAATGTAATAT 
ATGGATC ~ ~~ 



LOCUS 101 (GF7) 



GATCAAGTTCAAGGTTCATTAGAAATTATTTATAGTTTGCAAGAAGAATTAAAAGAAATT 
ACTGGTATGGATGAGGTGACATTACAACCAGCTGCTGGCGCACATGGTGAATGGACTGCA 
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TTGATGATATTTAAAGCTrACCATGAGAATAATGGTGAAGGTCATCGTGATGAAGTCATT 
GTGCCAGATTCTGCGCATGGTACGAATCCAGCCTCAGCTTCATTTGCAGGATTTAAATCA 
GTTACTGTAAAATCAAACGAACGTGGCGAAGTTGATATTGATGACTTGAAACGTGTTGTA 
AATGAAAATACAGCAGCTATTATGTTAACTAATCCAAACACT TTAGGTATTTT CGAAAAA 
AATATTATGGAAAT CCGTGAAATCGTC CATAATGCTGGTGGTCTATTATATTATGATGGT 
GCGAATTTAAACGCTATTATGGACAAAGTTCGCCCAGGAGATATGGGATTTGATGCTGTT 
(^TTTAAACTTGCATAAAACATTTACTGGTCCACATGGTGGTGGCGGTCCTGGTTCAGGT 
CCAGT CGGTGTAGTAAAAGAACTAGCAAGTTACTTACCAAAGCCAATGGTT AT TAAAGAT 
GG CGACAAATTTAAATATGATAATGACAT TAAAAATT CTAT CGGACGTGTAAAACCATTT 
TATGGTAACTTTGGTATTTACTTAAGAGCTTATACGTATATTCGAACTATGGGAGCAACT 
GGACTTAAAGAGGTTTCTGAAGCAGCGGTTCTTAATGCGAATTATATTAAAGCACGTTTA 
TCTAAACACTTTGAAATACCTTATAAACAATATTGTAAACACGAGTTTGTGTTAAGTGGT 
GTGCGTCAAAAAGAATTTGGTGTACGTACTTTAGACATGGCTAAGCGATTATTAGATTTC 
GGTGTACATCCACCAACAATATACTTCCCATTAAATGTTGAAGAAGGTATGATGATTGAA 
CCGACTGAGACAGAGTCTAAAGAAACACTTGATTATTTTATCGATACATTAATTAGTATT 
GCTGAAGAAGCTAAAAATGATCCTGATAAAGTGCTAGAAGCACCACATACAACTGTGATT 
GATCGATTAGACGAAGCTACAGCTGCTCGTAAACCAATATTAAAGTTTGAAAATCTTAAA 
CAGGAAAAATAAAGTATTAAACACATATTCCGAGAATTATTATTCTAACTTTGTATGAAG 
ATTTAAGGATAATGGTTTCAAAATC^TTGAAAAAGACAATTTCTATTTAAACAAGAAAA 
CTAAACCGAAGTAATAACTCTTAGGGTTTGGTATTATTCTTTCATAGAAATTGTCTTTTC 
ATTTTTTAGATTGCGGTAATTGAATCGTATTGAAAATGAGCTGAACTTTCTTTATTATGC 
TGAAACTAAGTTTAAT GAT C 



LOCUS 102 (GF9) 



GATCCTGTGTTAACTGGTCGTTAAAAGTGACTTTCGTTTCAGTGTAAAATTTTTCTAATG 
TAACAGATATGCTATTATTCATTGGAATGATTAGTGCTTCATCTTTTTTACCCCAATATT 
TTATAAGTGCAATATTCGTATGTGC^OjTGCTTTGCCACTTTTAATCAACGCATTAACCT 
CCTAAATTCTCAATCCAAGTATGTGCTGCACC^GCTTTTTCTACAGCTTTTACAATATTT 
TTCGCTGTTGGTAAATCTTTGGCAAGCAATAACATACTTCCACCACGACCAGCGCCAGTA 
AGTTTTC CAGCAAT CGCACCATTTTCTTTACCAATTTT CATTAATTGTTCTATTTT ATCA 
TGACTAACTGTCAACGCCTTTAAATCCGCATGACATTCATTAAAAATATCCGCTAAGGCT 
TCAAAGTTATGATGTTCAATCACATCACTCGCACGTAAAACTAACTTACCGATATGTTTT 
ACATGTGACATGTACTGAGGGTCCTCACAAAGTTTATGAACATCTTCTACTGCTTGTCTT 
GTTGAACCTTTCACACCAGTATCTATAACAACCATATAGCCGTCTAAACTTAACGTTTTC 
AACGTTTCAGCATGACCTTTTTGGAACCAAACTGGTTTGCCTGATACAATCGTTTGCGTA 
TC^TACCACTTGGTTTACCATGTGCAATTTGCTCTGCCCAATTAGCCTTTTCAATGAGT 
TCTTCTTTCGTTAATGATTTCCCTAAAAAATCATAACTTGCACGAACAAAAGCAACCGCG 
ACAGCTGCACTCGATCCTAATCCACGTGATGGTGGTAAATTCGTTTGGATCGTTACTGCT 
AGCGGCTCTGTAATATTATTTAATTCTACAAAACGGTTCACCAAAGACTTAAGATGGTCA 
GGCGCATCATATAACATACCATCGTAAACATCGCTTTTAATAGACGAATAGTTCCCGCTC 
TCTAAGGCTTCTATTAAAACTTTGATTTTACCTGCGTTAAACGGTACTGCAATAGCAGGC 
TCTC CAAATGTAACAGCATGTTCTCCTATTAAAATAATCTTAC CTGTCGAT T CCCCATAT 
CCTTTTCTTGTCATGTCAATATCACCTTTTATATTTATCCTATACTTGATTCATTATTTT 
TATTTATTAGTAAAAGACATCATATTCTAAGTTGCATACGCATTCGCGTTAAATTTCATT 

GCAGTCTTTATCT C ACATTATTCATATTATGT ATAATCTTTATTT TGAATTT ATATT TGA 
CTTAACTTGATTAGTATAAAACTAACTTTCGTTTACTTCAAAGTTTAAATCTTATCGAGT 
GATATTTCAGATTCTTTATCTTTTTATAAAATAGCCCTACAATTTATAATTTTCCACCCT 
AACTATAATACTACAAATAATAATTGGAATATATAGATTTACTACTAAAGTATTAGAACA 
TTTCAATAGAAGGTCGTTTCTTTCATAGTCATACGCATTATATATACCCTATTCTCAATC 
TATTTAATACGTAAAACATGAAATTTTCTTATTAAATTTATTATTTCCATCATATCATTA 
CTTTTAATTTAATGATGTT CAATTTAAATAT TAGGT CAATAACATATTTATGCTTTTT AT 
GGATACTTTCAAAAATAAC^GCCCCAAACGATAACTTGAAAGGGGCTGTTAAATATTTAA 
CTATTGCATT 
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LOCUS 103 (GF11) 



GATCATTCATTTTAAAGCCAGACTTTTTATAATCTTGTACAAATGCTTGCGCTACATCCT 
TGTGTTGATCAAGCAATTC CCCTCTCAGTACTAGCAC ACAG C AATACGCAT CAGGTATAA 
CGTCATCACCATGTTTCAAAGTCTTACCTTTGCCTAACrTTTCACCCAGTGCACCGAATG 
GTTCGGCTACAGAATACCCTGTAATTCTGTGTTCACTCAATGCGGCTGGCATTTCTGCTG 
GCGACATTTCATGATAGCTAAAATGCCCCGGTTTAATCTTTAATTGTTTACGTAATTCCT 
CAAGTAAAAGATAATGTGTTGAATAACGATGTGGTATACCAAAATGGTAATCATCGCCAT 
TATTATTAAATTCATTTAAGTGCATACCTTTTTGTCCCATAATGACATTGCCTTCATGAT 
GGCCCAATGCCACAGCCTTTATATTTGAGCCCTTCTGTTTTGATTTCATCGCTAGCTCTA 
TTAAAGTTGATGCACCATCAATACGACCAC^ 

TATTGAATTTAACTAATTCTAGTTTATATTTCGGATGATTGTATTGTGATAATAATTTTT 

TAGTCATCATCAAATTAGCTGAATGTGTAATCGGCAAATATCCAATTTTAATCACTTGCT 

GATTTTGGGCATTTTTAGACCGTTCTTTAGACGTCCTTTGCCAATCACATCCTGTAATTA 

TAAAGATTCCAATGATGACGATTATGCTTAACCTTTTCATCGTCACTCACTCCTTATAAA 

TAATATTCAGGTTCAACTTGATGATGATTCAATGCAAATGTTTCCATAATTTCATTACGA 

ATCTTAAGTAGGTGGCTATCATTACGACTGCGTGGATGTGATGCTGTAATTTCATATTGA 

GAAATAATATTG CACC CTTCACCTAACAGAACAATGCGGTCGGAAAGATAAATAGCTTCA 

TCAATGTCATGCGTCACTAAAATAATAGTTGATTGCGTTTTATGTTTTAGTTGCACTAGT 

TGATCCTGAAGTTTATAACGTGTAAATGC^TCTAATGCACCTAATGGCTC^TCCATCAAT 

ATAACGTTAGGCTTAT GCACATGCGCT CGACATAGTGCCACACGTTGTTTCATACCCCCG 

GACAGTTGCTCGGGAAAATGCTTTCCCCTGTCTTCTAAATCAACTAATTTAAGCTGTGCG 

TTAATCTCTT CATCACTAATTT TCTGT TGTAATCCAATCCTAATGTTGT CATTAATCGTT ' 

TTCCATGGCAGCAAATTATGATGTTGAAATAGCATTAAACAATCTGGAGATGGCTGTTGT 

TTAATTTCGTTATCAATAATGACACGACCAGACGATGGATGAATAAATCCACCGATAATA 

TTGAGTAAAGTAGACTTTCCGCAACCACTTTTCCCTATGAAAGTGACTATTTCTCCCTTG 

CTAATGTCCAAATTAAAGTTATGAATTACTTTATGTGATC 



LOCUS 104 (GF12) 



GATCGCCGATAAGTAAAAACGGTGCATTCATACGTTTCATCATATAATATCCTTCGAAAC 
CTTCCGCTGTTCGATAACCACTAAAATATACGTTTAGTGGCGGTTTCATATCACCAGGGT 
GGAAATAATAAATAAATTCCTGTCGTTGACTATCTACGAAACGACTACCACCAAGTAAAA 
ATTGACCCATGTCTAATCTAGACCATCGTTTGTGTATAGGT C CTAAATGTACCGTCCCGT 
TCC CACGCGCCT TAACAGTTACACT TATATAAGCATCAAATGGTTTCGCAGGTATCTCT A 
AAGGACTGT CTAACATATCATCAGTCAATACGATTTGT TCAATTAATGCACCATCAGCGC 
CAGTCTGAATCAATCTAAATGTAT ATTGCAACTCGACCGCAC CATCAAT AT CAAATTCTG 
GCCATATTTGAATGACTTTATCTTTATCGTAAACGAGATTATTTTGCCAAGATGCGATAG 
GTTTAAATTCTTTCCCAAATTCTCCACTCAATGTGAGCTCTGAATTACCTTGGTAAACGA 
CATCTCCTTTAAAATTCGGATGCACAAGTGCTAACTTAGGAGAAACCTTATCTCCATACT 
GTCCTGAGAAGCTAACTGCCTCTAATTTATTATTACGTTCTTCAATATTCCGGTAATGTA 
ATGGTTGAACAACGTATTTTTGGAGATTTTCGTC 

ATTCATCAACATACGTATTGTATGGTTCGCTTATCATTTGTAATAAATTCGTTAATGTCT 
CCGAGTATGGTGCTTGAATATAGATAAAATCAAAGCGCCCTTCTGCTTCAACAATCGCTT 
CAATAGCCTCTACATAACCACTATCAAATTCAAACAATCCAATATCGAAGTAATCCCAAC 
TC^CACCTTTTTTGTGTTGAAAAATAGGTTCTAAATCGTCTCCTCC^TTTGOW^ACTC 
TAAATTTACGTGGCATCATTTTCACCTTCTATTAACTCATCGAGCTGATTAATAATATTC 
TTAGAAGCATATGCATCTATTAATTTTAAAGAATAGGCGTACGCATAATTCCAATTTTTC 
AAATAAAATAAATAATAATTTAACGCATCATCTAATTCATCAACTGTATTTATAATACGG 
CCATTGTGATAATCAGAGACGTAAT CTGTT TGTTGACCATTAATTTGTGGAATC CCAGCG 
CTAATTGCACTAATTTGTAAATACAAGTCAGGTTCTTTTGACATATCTATCACAAGTCGC 
AACGTC CGCAATGCTTCTACAACATCATGTTCAGC ATGTAT CGTCT TAAC AGCAATGATG 
TCATCTTGATC 
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LOCUS 105 (B18) 



ATCAAAAAGTTATGATGAACGTTTT ACGC CGGATGAAGTAGT CGCATACCAACAACATCA 
AGGTAATAAATTTAAAGAACATTTTGATTTGAATTGTTATCTGACACTGCTAGATGTATT 
GGATAGTCACAACATTGACCGAGGTCGCACAGACGTAACGCATGTTTTTAAAAATTTAGA 
AACAAAAGTGTTAACGATGGGGTTCATAGATGATTTGCTATATCCGGATGATC 



LOCUS 106 (E101) 



CTTCTAACATATTAACCCACTCGTTTGTAGCAGCGTTAAAACCAACACCCGGCTCTGCGT 
TTTTCAAACGTTCTACAATAACAGAACCTTCTAATCCTGCATTTTCAGCAATTTGACGAA 
CTGGTGCAGTTAATG CTTTAAGTACAATATTTACACCTGTTTCAATGT CAC CTTCAGCTT 
CAATTTCACTTACTTTTTGGTAAACATTTACTAATGCAGTAC^ 

CTTCTTCAACTGCTGCACGTGTAGAATTTAATGCATCTTCAATACGTAATTTACGTTCTT 
TAAGCTCTGTTTCACTTGCTGCACCTACTTTGATAACTGCAACACCACCTGCTAATTTAG 
CTAAGCGCTCTTGTAATrTTTCACGATC 



LCOUS 107 (E110) 



CGATAT CTCCAAATTGTCT AAT CAAGACCATTTGTACACCTTGCTTATCATTCTTTTTAT 

CACTTAGCATATATTGGTATAACGTTTCAAAATCCAAGTCAGTTATCATGTCTAAAGGAT 

AGCCGAGTTGTATTAAATATTGAATATAATGATTAATAT(^TGCTTAGAATCAAAO\AAG 

CATTCGCAACTATAAATTGATAGATAATGCCAACCATCACTGCATGACCATGAGGTATTT 

TATGATAGTATTCAACAGCATGACCAAATGTATGACCTAAATTTAAAAATTTACGTACAC 

CTT GTT CTTTTT CATCTG CAAT AACAAT AT CCAGC TT CGTT T CAAT A C CTTT AG C AAT AT 

ATTTATCCATACCATTTAATGACTGTAATATCTCTCTATCTTTAAAGTGCTGTTCGATAT 

CTTGCGTCGCTGATTCACCATTCAATAACGCATGCTTATAAACTTCTGC^TAGCCACTTA 

ATATTTGCT(^^TGGTAACGTCTTTAAAAAGACTAAATCATAAATCA(^GCAGTTGGAC 

GATAAAATGCACCGATAAGGTTTTTACCTTGCTTTGAGTTAATACCGACTTTACCGCCAA 

CACTAGAATCATGCGCTAGT ATAGT CGTTGGCACTTGTATAAAGTGCACGC CT CGTAAAA 

GTGTCG CCGCAATAAACCCAGCAAAATC ACCAGTTG CACCAC CACCAACAG CAATAATTG 

CTGTATTACGAGTTACATGATGGGATAAAATATACTCTAATGTTTCTTGATATTGCTCAA 

ATGTTTTCGT CTTTTCACCAGCTGGAATAATAAC TTTATGTACATTTTCAT ATGATAAAA 

TATCATOWVTTTATCAGC7\AAATATTGATTTACATGCTCGTCAATTAATATA 

GATCAAACTGATCAATATACGTGCTAATATGGTCAATTGCACC 



LOCUS 108 (E125) 



CACTTTTGAATGTTCACTTCTAAAGATTTGGTCTGTAACTTCCATTTCAGCTAATCCATA 

TTTTTCATAAATTTCTTGT CCATAAAGTGTATTTGTAT CATGGAATG CTGGTAAACAATG 

TAAGAATATCGTTGAATCTTTACCTGTTAAATCAAACATCTGTTGATTCACTTGATAGTC 

TTTTAATAAATTAATACGTTGTTCAAATTGACTTTCTTCACCCATCGATACCCAA 

TGTATATATAGCATCTGTATTTTCAACTGCTTCTGCAATATTATCCGTAATCATGACTGA 

ACCACCATATTGACTCGCTTTTTCTTTTGCAATATCAACATATGCCTCTTTTGGATTTAA 

TGATTTAGGTGTACAAATT CTTACATTAACACCTAACATAGCAC CTGCTAC CATTAATGA 

ATG CGCAATATTATTACGT CCAT CT CCAACGTAAGTTAAGTTTATT CCTT C TAGATATCC 

AAAATTCTCTTTTATTGTCATAAAATCAGCTAACATTTGTGTAGGATGCCAATCGTCTGT 

TAATCCATTCCAGACCGGTACACCAGAGAACTTCGCTAAATCTTCAACAGCTTGTTGTGA 

AAAACCACGGAATTCAATACCATCGAACATTCTACCTAATACTTTCGCAGTATCCTCTAC 

AGATTCTTTTTTGCCTAATTGAATATCATTTTTTCCTAAAAATTCTGGATGCGCACCTAA 
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ATCAATAGACGCAACTGTAAACGCAGCACG CGTTCTCGTCGAATT CTTTT CGAATAGTAG 
TGCAATATTTTTTCCAGATAAGTAGTGATGCTTAATACCGTTTTTCTTATACTCTTTTAA 
TGTAATTGCAAAArCAATAAGTCCTTCGAATTCTGCTTTGGTAAAATCACTTTCTTTTAA 
TAATGATCTGCCTCTTAAATCATACGGTTTTTGAATTTCTGTCATTATTTTC^CCCTCGT 
TTCTATAATTTATTACGTTAAATGTCCTCTCTGAATAATGGTTGACTCATACATCTAGGG 
C CCCCACGTCCACGTACCAACTCGCTACCAGATATTT CAATGACTTTAATGCCTTTTTGT 
CTCAATAAATCATTCGATACATAGTTTCTATCGTAAGTCACTACAACGCCTGGTCTTATA 
CATAATGTATTTGAGCCATGATTCCATTGCTCTCTAGCACCATCAATGACATCACCATTT 
C CTGTTGGAATGAATTGGATAT C ATCTATACCTAGTACGTCTTCTAAAGTAT CTTTTAAA 
TGACTAGATTGTTTGATGGCAATATCTTTATTTACGTCATCATATTCAATAATAAATATA 
TTCATATTGCCTTCTG C CTT TAAAATGGCTGAATGCATTGTAAATTTGTCATAATCTAT C 
ATTGTAAATACTGTATCTAAGTGCATAAAAGTTCGACTAGTTGG^TTTCAATTGCTACT 
ACTTTTTTAAACGTCGCCTGCGGATTTTCAAAAATACGTCGCGCTAACTTTTCAATAGCT 
TGTGCAGATGTACGTTCTGAAACGCCTATAGCCAAGACATCTTTAGATAAAACAAGTTCA 
TCGCCGCCTTCAATATTGAATGGGCAATCTCGATC 



LOCUS 109 (F101) 



CAATACCTTGTGGACAAATAAGTATGACATCTTGATTATCTACATTAAAGTAATCTGGGC 
ATTCCCACATATATCCAftAATCATC CAACTCTGT^ 

TAATTATATCTTCAGTATTATAAAGTAATAATCGACCTTGCTGATCATTATTTTGTGCAC 
CAATGATTGCATAATATTTCTCATCATATTTAAAAACTTTAGGATCTCTAAAATGACTCG 
TATATCCTTCTGGTTGTTGGCTAATTACTGGCTTTGGAAACTTTTCAACTGAACCGTCTT 
CTTTCAAT CGTGCGATCAT CTGACTCGCATGTCGTTGCCAATGATTATCTCGATGATTTC 
CTGTGTACATATAATATAAATGCCCGTTATATTCAAAAGCGCTACCGCTATATACACCAT 
GGCTGTCATATTTAGTATCTGGATTTAAAATTGGCCCTTCAGCTTTAAAGTTTATTAAGT 
CATCACTCGTGTAGTTATACCAATACTTTAAGCCATGTACTGCGCCTAATGGGAACCATT 
GATGTGAAACATAATACTTCCCTTTATAAAAAATAAGTCCGTTGGGGTCATTTAATAAGC 
CTGTTTCTGGTTGTATATGAAATTGTTGACGAAATTTTGATTGATCAACTTGTTGTTTTA 
ATGTTTTAAAATACT CAGTATCAACGTCCT CGATT CGT TGATAACGTTCTTCTCTAGTCC 
ATTCGGTCATAATATTTACC CAGTCCTCCTTTTATAATTTATG CTGTTAACAATTTATAT 
TCTATTATAGCAAATTTTACCTACGTTCTTTAACTTTTAACCTATCCATTTATAGTTATA 
TGGTATCGGTTCCACATTTATTTTAAAAAATACAGCGTCTAAATATTAACATCTACTGTG 
ACGCTATATGGCATATCTTG CTTTTTAAGCATCTGTTGT ATCT CTTCGATCGCGCATTGG 
CCAGCTTCAAAATAATTATAATGAATTGTTTT TAT CGATGGAGACACTAATTGTGTCATT 
GGGTCACCACCAAAACCATATATTTGATGTGGTTTCATAACATCTTTTTTATCAGAATAA 

T ATTTATAGGCAGCTAATGCAATCGTATCAGTTGCTCCAACAAC CGCAT CTACTTGCT CC 
ACATTTTCCAAAACATTTGCAACATCTTTTTGTGCTTCCACATAAGTAAAATTTGTTTCA 
TGTATATTAGGTTTAATTTGGTATTTAGCTAACTGGTCAAGTAAACCACGTTTTCTATGT 
ATACCAACTGC^TATCTTTTTCACTTACACTAAACAC'rTCAACTTGTTGATATCCCTGT 
TGACCAATCCATTCGCCTATAATTTGACCTGCTTTATAATCATCATGCACAATACTATGA 
AGTTGTTCATGTTGTTGACCAACAATAACGATTGGTACATTCATTTTATTAATGACTTCA 
ATATGTCTCTCTGTTATGTCTGTAGCCATTAAAACAATACCATCTACTTTACTGCGTGCT 
AATGTTTCAAGCGCTTGTATTTCTGCTTCGATATTTAAACCTGTGTAATTTAAAATTAAT 
TGTGATTCATATTTTTGGCATTGTTTTGCCAATCCTTTGATTGTTTCATCTACTGCATAT 
GAATTCATTCTAGGTATAATGGCACCAATAAGGTGTGTTTGTCTCGCTCTTAAACTTTGA 
GCAAATTGATTCGGTTGATAGTCATGTTCTGCTATAATTCTTGTTAATTTTTCACTTGTT 
TTTTTACTGACAGATCCATTATTTAAAAATCTAGATACTGTACTTTTTGAAACGCCTGCC 
AATTTGGCAATATCAGATATATTTTTCATACTTATTCACCTATCATTATTTGTGACACTT 
AGCCTTATTTTAGCATATGTGTAACCGCTTTAAATAATATTTCTGCTTCTTTCATAAAAA 
GATTTCAAAATAAAACTTTTGTATAACAAAATGTC CCAACAT CAACCT TTAGTTAAATGT 
CAGGACAATGAATATTCTATGTAAATATATTCTAATATCGAATATGTTTATTGAATCTAT 
TTAGCTCACCTTCAAAGTAAGCATGTTC^CCGTGAACAATCTTGTCTAATCCTATATTCG 
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TTTCTTGTTCCGTAACAGATAATGGTGTAATTAATTTAATTACTTTCGCAATAATAAACG 
TC&TG&CTATACTAAAAATTACi^ 

GTATGTCACCAGTATAAATAAAGCCATTCTCAATGTCAGGATTGGCTTTTTTACTTTGGA 
AAACTGCTGTTAAAACAGCACCAATAATACCACCAACACCATGAATACCAAATGCATCTA 
ATGCATCATGATATTTTAGTTTTACCTTGATGTAATTAATGACAATATAACAACAGATAC 
CTCCTATTAAAGC CATTATTGTTGCACTAAGATATGTTACATAT CCTGCTGCAGGAGTAA 
TGACAACTAATCCTGCTAATGCACCGAGTAAAAGTCCAAGTAAACTTGTCGTCTTTTTAA 
AAATATATTCTAAAATTAACCAACCTATAGCACCTGCACTGGCTGAAATGACAGTATTTG 
TAAATGCAAGCATCGCAATATTArCAAATGTAAAAGCACTACCTACATTAAATCCATACC 
AACCAATCCACACGAATATACCGCCAATCAACGTAATGATAAGATTATGTGGTGTTGATT 
CAGAATGTTTGTTTCCTTTTCCAATCATAATAGCTAATACTAAACCAGAAACACCTGATG 
TAATATGAACAACCGTACCTCCAGCGAAATCTAATACACCGAGTTTGTTAATCCAACCGC 
CGCCCCAAACCCAATGTGCTACTGGACTGTATACAAGAGCAGTCCATATTACTACGAATA 

ATAAATAAGGAATAAACTT CATTTTCTC AGCGATTGAAC CAGATAAAATAG AAATTGCAA 
TCGTACAAAACATCATTTGAAATAACATAAACAAAGCGAAAGGAATATGTGGGCTAATAT 
CTTCTTGAGTCGCAAAACCTACATGATTAAGAAAAGTATATTCCCAATTTCCGAACCATA 
AATTCCCATTCCCAAAACTAATTGTAAAACCAACTGTTATCCATACAAATGTAACAAGCA 
CAATTGCTGCCATACTTTGCATGACAGTATTAAGCGCATTTTTAGATTGAACTAACCCAC 
CATAAAATAAACTTAATCCTGGTGTCATTAACCAAACTAATAATGTACACAAAAACATAA 
ATATCGTATCGTTAAGATTCATACTTACCACTCCCTTTTTTTCATAATAATCTGACAATT 
TATAAAAAGCAAAAATGCGTTAAGTTTTATTACATCTTTTGGAATAAAATGTGCCACACT 
ATATAAAAATGATTTCATGAACTAAAAAAAAAAAGACTACTTACTCACTTTTAAATTAGC 
GGAAGTAGCCATAGAATCTAATATCTATTTTATTGTTAAAATGATAACGTTAAACTTTTT 
GAATTGTAATTGTCCATGAAGCATTATCAATTTGTTCATAGTTTGTTACAGGATAACCAT 
TTTCTGCAGCCCAATTTGGAATGGCTTCCGTCGCTTGCGTGCAATCAAAATCAATTTTTA 
ATT CATCTC CAGATTG CAATGTTGCC ATTTTCTTTTGCGCTTCAATTAACGGAAATGGAC 
ATACCATTCCTACTGTACCTAATTCGTGTATCATAATTATTTCTCCTTTTCCAATCACTT 

TTATTTGATC 



LOCUS 110 



GTCTCTTTCAACAACCGCGTCATATTTTTCAACATAACCTTTTTTGATAAGTCCATCTAA 
ACTGGATTTTGAAAAGCCCATATCCTCAATATCAGTTAAAAATATTGTTTTATGTTGTTC 
TTCAGACAAGTAAGCATACAAATCGTATTGTTTAATAACTTTCTCCAACTTAGCTAATAC 
TTCATCAGGATGATACCCTTCAATGACACGAACAGCACGCTTGGTTTTTTTAGTTATATT 
TTGTGTGAGAATCGTTTTTTCTTCAACGATATCATCTTTTAACAACTTCATAAGCAATTG 
AATATCATTATTTTTTTGCGCATCTTTATAATAATAGTAACCATGCTTATCAAATTTTTG" 
TAATAAAGCTGAAGGTAGCTCTATGTCATCTTTCATCTTAAATGCTTTTTTATACTTCGC 
TTTAATAGCACTCGGAAGCATCACTTCTAGCATAGAAATACGTTTAATGACATGAGTTGA 
ACCCATCCACTCACTTAAAGCTATTAATTCTGATGTTAATTCTGGTTGTATATCTTTCAC 
TTCTATGATTTTTTTTAACTTCGAAACGTCAAGTTGTGCATCAGGTTCTGCTGTTACTTC 
CATTACATAACCTTGAATCGTTCTTGGTCCAAAAGGTACAATTACACGCACACCAGGTTG 
GATG ACAGATT CGAGTTGTTCGGGAATTATATAATCAAATTTATAGTCAACGCTCTT CGA 
CGCGACAT CGACTATGACT TTCGCTATCATTATTGCCAC 



LOCUS 111 

GCGTTGTGAATTAGTATAATCAATTTACTGGAAGATATTTAGTCGATTGATACCTATCAA 

TATTTTTCAAGGGAGAATACGAAATATGCCTAAAAATAAAATTTTAATTTATTTGCTATC 
AACTACGCTCGTATTACCTACTTTAGTTTCACCTACCGCTTATGCTGATACACCTCAAAA 
AGATACTACAGCTAAGACAACATCTCATGATTCAAAAAAATCTAATGACGATGAAACTTC 
TAAGGATACTACAAGTAAAGATATTGATAAAGCAGACAAAAATAATACAAGTAACCAAGA 
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CAATAACGACAAAAAATTTAAAACTATAGACGACAGCACTTCAGACTCTAACAATATCAT 
TGATTTTATTTATAAGAATTTACCACAAACCAATATAAACCAATTGCTAACCAAAAAT^ 
ATACGATGATAATTACT CATTAACAACTTTAAT CCAAAACTTATTCAATTTAAATT CGGA 
TATTTCTGATTACGAACAACCTCGTAATGGCGAAAAGTC^UVCAAATGATTCGAATAAAAA" 
CAGTGACAATAGCATCAAAAATGACACTGATACGCAATCATCTAAACAAGATAAAGCAGA 
CAATCAAAAAG CACCTAAAT CAAACAATACAAAACCAAGTACATCTAAT AAGGAACCAAA 
TTCGC CAAAGC CAACACAACCTAATCAATCAAATAGTCAACCAGCAAGTGACGATAAAGC 
AAATC^UVAAATCTTCATCGAAAGATAATCAATC^TGTCAGATTCGGCTTTAGACTCTAT 
TTTGGATCAATACAGTGAAGATGCAAAGAAAACACAAAAAGATTATGCATCTCAATCTAA 
AAAAGACAAAAATGAAAAATCTAATACAAAGAATCCACAGTTACCAACACAAGATGAA CT 
GAAACATAAATCTAAACCTGCTCAATCATTCAATAACGATGTTAATCAAAAGGATACACG 
TGCAACATCATTATTCGAAACAGATCCTAGTATATCTAACAATGATGATAGCGGACAATT 
TAACGTTGTTGACTCAAAAGATACACGTCAATTTGTCAAATCAATTGCTAAAGATGCACA 
TCGCATTGGTCAAGATAACGATATTTATGCGTCTGTCATGATTGCCCAAGCAATCTTAGA 
ATCTGACTCAGGTCGTAGTGCTTTAGCTAAGTCACCAAACCATAATTTATTCGGTATCAA 
AGGTGCTTTTGAAGGGAATTCTGTTCCTTTTAACACATTAGAAGCTGATGGTAATCAATT" 

gtatagtattaatgctggattccgaaaatatccaagcacgaaagaatcactaaaagatta 
ctctgaccttattaaaaatggtattgatggcaatcgaacaatttataaaccaacatggaa" 
atcggaagccgattcttataaagatgcaacatcacacitatctaaaacatatgctacaga 
tccaaactatgctaagaaattaaacagtattattaaacactatcaattaactcagtttga 
cgatgaacgcatgccagatttagataaatatgaacgttctatcaaggattatgatgattc 
atcagatg/^ttcaaacctttccgtgaggtatctgatagtatgccatatccacatggcca 
atgtacttggtacgtatataaccgtatgaaacaatttggtacatctatctcaggtgattt 
aggtgatgcacataattggaataatcgagctcaataccgtgattatcaagtaagtcatac 
ac caaaacgt catgctgctgttgtatttgaggctggacaatttggtg cagatcaacatta 
cggtcatgtagcatttgttgaaaaagttaacagtgatggttctatcgttatttcagaatc 
caatgttaaaggattaggtatcatttctcatagaactatcaacgcagctgccgctgaaga 
attatcatatattacaggtt^aataagtattatattaaacccgtaaaatttataagtataa 
acaaggagttcggacttaaacatatttctgttcataagtccgatttcttattcaattaaa 
cccgaggcattcagttcgaacgcctcgggtcgttttatataaatatattattttatgttc 
aaatgttcctcatcatatccgtttcaattgccatctcacacattttataaatatgagcaa 

ATGTACTTATTCTCAAACATTACTGCCGAGCTTTAATTGACGTTATATTAACTATAAACT 
ACTTTTCCATGACTCTACGGATTC^TGTCACATGAGCGTGATAAAATTTGTTC^TAAT 
AAAGTCATGTTTATCAT CTGA 



LOCUS 112 



ATAATATTTAAGCCTACACTAGCTAACT^TACCAATCATAGAAACCATTGGTGCCCCAATT 
GCACGTGCAAATTGTTCTAATATGAAGAACAAAATTACAAAAGGTGCACTTAAAAACATT 
ACTTTCA7VATAATTACTTGTTAAAGCTAACGTTTCACCTCTCGCCCCTAAAATTGCTGCG 
ATTTGATCACTGAATGGTAAAGTAACTAAAATCACGATAAGTCCTAGTGCAATACCACCA 

T AAAT AGAGAAACTACTTACAAATTTACTCTT ACTAT AGT CTTT CGCAC CT AATAAACGT 
GAAATATAAGTTCCTGCACCAACGCCAAATAAATTACCTAACCCCATTAAGATAGCAAAT 
ACTGG CAGTGTTAGAGAGATAGCAGAAATCATGTGGCTAT CTTCTAAAAAT CCTATAAAG 
TAAATATTTAATATGC CATAAATAACGCTTAATAAAGTCCCTATCATCATTGG CAATGAG 
AAATGCATCATCGCTTTAAATACTGGCGATTTCTCAAAATAATATAATTGTTCGTCTTTC 
ATTGTTCAATACTCCTTGTCTTTTCCAATAATTAGCTTACTAACAATTAGATATCTAACT 
ATAATATTAAAGACAAAGTGACTGATTTCTACCAGTCACACTTATGATTTATTGTAAACT 
AGATAACATTTTAGTTAAGTTTGCTTTCATTTGTTCATTTTCTTCTTCAGATAACTGCGA 
TACGAGTGTTTGTT CCATTTCATCAAATAT CGAAGTGAATGCTTCTACGAGTTTAATCC C 
AGAGGTAGTCAGCCCrATATTCTTTCTTCTCGTATCTTGTGCATCGACATAGCGATAGAT 
CAGCTTTTTACGTTCAAGGTTCCTTAATAAATTACTGACAGTTGGACCTGTTCGTTGTAA 
TGCTTTAGCAATATCATTTTGTGTCAGTCCATCTTGTTGATGTGCATAAAGATAACCTAA 
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CGTATGACCTTG 



LOCUS 113 



GATCCTTCAGAAATCAATAAAGTTATTCATGTAGATTTAGGTATTATTGCAGACTGTAAA 
AGATTTTTAGAATGTTTAAATGATAAAAATGTTGAGACTATAGAACACAGTGACTGGGTT 
AAACATTGTCAAAATAATAAGCAGAAACACCCATTTAAACTTGGTGAAGAAGATCAAGTA 
CTTTGTAAGCCACAACAAACAATCGAATATATC 

GTTACTACAGACGTGGGACAACATCAAATGTGGGCAGCTCAATTTTATCCATTTAAAAAT 
CACGGACAATGGGTTACAAGCGGTGGTTTAGGAACAATGGGATTCGGTATTCCTTCGTCA 
ATTGGTGCCAAATTAGCTAATCCTGATAAAACAGTCGTATGTTTCGTCGGTGACGGTGGT 
TTCCAAATGACAAACCAAGAAATC&CACTTTTAC^ 

GTACTAATCAATAATGGAACATTAGGTATGGTTAAACAATGGCAAGATAAGTTCTTTAAT 
CAACGCTTCTCACACTCAGTATTTAATG^TCAACCTGATTTTATGAAAATGGCAGAAGCA 
TATGG03TCAAAGGTTTCTTAATCGATAAGCCAGAACAACTGGAAGAACAATTAGATGCA 
GCGTTTGCTTATCAAGGACCAGCTTTAATTGAGGTTCGTATTTCCCCTACTGAAGCTGTA 
ACCCCAATGGTTCCGAGTGGCAAATCAAATCATGAAATGGAGGGCTTATAATGACAAGAA 
TTCTTAAATTACAAGTTGCGGATCAAGTCAGCACGCTAAATCGAATTACAAGTGCTTTTG 
TTCGCCTACAATATAATATCGATACATTACATGTTACACATTCTGAACAACCTGGGATTT 
CTAACATGGAAATTCAAGTCGATATTCAAGATGATACATCACTTCATATATTAATTAAAA 
AATTAAAACAACAAATTAATGTTTTAACGGTTGAATGCTACGACCTTGTTGATAACGAAG 
CTTAATTTTAAGACAAAGGCAATGATGCGCTAATTAGTTATAGATATATCATAGGCTGCT 
AGTTAACATCTGCCACTATTACAAAGTTATATTTCAGAATTTTCGAAACACAAAATATTT 
AATTATTTGGAGGAATTTATTATGACAACAGTTTAT 



LOCUS 114 

GCGCACCAAACTCTCGTCCAATTGATTTTGAAATGAAAAAGAAAGATGGAACTCAACAGT 
TTTATCATTATGCAAGTTCTGTTAAACCTGCTAGAGTTAT TTTCACTGATTCAAAAC CAG 
AAATTGAATTAGGATTACAATCAGGTCAATTTTGGAGAAAATTTGAAGTTTATGAAGGTG 
ACAAAAAGTTGCCAATTAAATTAGTAT CATACGATACTGTTAAAGATTATGCTTACATT C 
GCTTCTCTGTATCAAACGGAACAAAAGCTGTTAAAATTGTTAGTTCAACACACTTCAATA 
ACAAAGAAGAAAAATACGATTACACATTAATGGAATTCGCACAACCAATTTATAACAGTG 
CAGATAAATTCAAAACTGAAGAAGATTATAAAGCTGAAAAATTATTAGCGCCATATAAAA 
AAGCGAAAACACT AGAAAGACAAGTT T ATGAAT TAAAT AAAATT C AAGAT AAACTT CCTG 
AAAAATTAAAGGCTGAGTACAAGAAGAAATTAGAGGATACAAAGAAAGCTTTAGATGAGC 
AAGTGAAATCAGCTATTACTGAATT CCAAAATGTACAAC CAACAAATGAAAAAATGACTG 
ATTTACAAGATACAAAATATGTTGTTTATGAAAGTGTTGAGAATAACGAATCTATGATGG 
ATACTTTTGTTAAACACCCTATTAAAACAGGTATGCTTAACGGCAAAAAATATATGGTCA 
I TGGAAACTACTAATGACGATTACTGGAAAGATTTCATGGTTGAAGGTCAACGTGTTAGAA 
CTATAAGCAAAGATGCTAAAAATAATACTAGAACAATTATTTTCCCATATGTTGAAGGTA 
AAACTCTATATGATGCTATCGTTAAAGTTCACGTAAAAACGATTGATTATGATGGACAAT 
ACCATGTCAGAAT CGTTGATAAAGAAGCATTTACAAAAGCCAATACCGAT AAAT CTAAC A 
AAAAAGAACAACAAGATAACTCAGCTAAGAAGGAAGCTACTCCAGCTACGCCTAGCAAAC 
C AACACCAT CAC CTGTT G AAAAAGAATCAC AAAAACAAGACAGCCAAAAAGAT GACAAT A 
AACAATTACCAAGTGTTGAAAAAGAAAATGACGCATCTAGTGAGTCAGGTAAAGACAAAA 
CGCCTGCTACAAAACCAACT AAAGGTGAAGTAGAATCAAGTAGTACAACT C CAACTAAGG 
TAGTATCTACGACTCAAAATGTTGCAAAACCAACAACTGCTTCATCAAAAACAACAAAAG 
ATGTTGTTCAAACTTCAGCAGGTTCTAGCGAAGCAAAAGATAGTGCTCCATTACAAAAAG 
CAAACATTAAAAACACAAATGA^ 

AAAATAAAGCAAAATCATTACCACAAACTGGTGAAGAATCAAATAAAGATATGACATTAC 
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CATTAATGGCATTATTAGCTTTAAGTAGCATCGTTGCATTCGTATTACCTAGAAAACGTA 
AAAACTAATAAATCGTCTTTATATTTAATTATTAAATTAACAAATTTTAATTGGCGGATG 
AGGTATCCAGTTACCTCGTTCGCCAATTATTTTTCGCAATATAAAAAGTCCCACTTAAAA 
CAATCATTTTAAGCGGGACTTTTTATATTGAGTAACTAAAATTATTTAGCTGCTACTTCT 
TCGCCATTGTAAGAACCACAGTTTTTACATACACGGTGTGATAATTTGTATTCGACCACA 
GTTTGGGCATTCAGTCATACCTGGTACTGAAATTTTGAAATGCGTACGACGTTTGTTTTT 
TCTAGTTTTAGAAGTTCTTCTTTTTGGTACTGCCATGATATATCCTCCTTAGATTATAAA 
CGAAAAATACTAAATGTTAGTTTAATTAACAACATTATATCATTAATTAAACTACTTATT 
GCTCTTTATCATATAATTGTTGTAATTTTTGAAGCCTTGGATCAACTTGTCGTGATTCTG 
AATCATCTTGTTGCTTGCTGTTTAGCAAGCTCATCTAATTGATCCTCATCGATTACTTCC 
CAACCATTACCTACTGTCAACATTTGGTCACTTTGCTCTGAATAAGCTCTCATTGGTTTC 
TC AATAATAACTAT AT CCT CGACAATATC CTG AAG ATTAACCAT ACCATCTTT AATAATG 

TGATAGTGTTCATCTACAT CATCTTGAT C 

LOCUS 115 



GGATCTGATATTTTATCAATGTGCTTGTCAT CTTTTTTAATAT CATCTAACGTTTTCTTA 

ATATCTTTAGTAATGTTCGGTTGCACAATACCATCATCTTTAGTCGTCTTAAAGACAACA 

CGTATTTGTGCCTTTTCACTATCTTGATTAAAATGTTTTTCAATCTTTTTATTCGTATCT 

AACGACTCTAATCCTGTCATTTTAATATC^TTGTCAAATTTCGGTGCATTTGTAGCAAGT 

GGTATCAATATTGCAGCTACAATCACTATCCATGCAATGACCGCGGACCATTTATGTTTT 

GCGATGAATGTCCCCATCTTATATAAAAATTTTGCCAAAGTATATTGCCTCOTTTTAAAA 

TCAACGTTATAGTTTAAATATACAGTGTAGATTATTGTTCGATTATAGTATCTATCCCCG 

ACCTCTTAAAGAATCAATTGGAAAATTTTGTATATTAAACTACACACAAAGGAGAAATGT 

AGATGAAAGAGACTGATTTACGAGTTATAAAGACAAAAAAAGCATTGT CGAGTAGCT TGC 

TACAATTGTTAGAACAGCAATTATTCCAAACGATTACTGTCAATCAAATTTGCGACAACG 

CACTCGTACACCGTACAACATTTTATAAACATTTTTATGATAAATATGATCTO 

ACTTGTT CAATCAATTGACTAAAGACTACTTTGCTAGAGATAT CAGTGACCGTCTTAATC 

ATCCATTCCAAACGATGAGTGATACGATTAATAATAAAGAGGATTTGAGAGAAATCGCAG 

AATTCCAAGAAGAAGACGCTGAATTTAATAAAGTATTAAAAAATGTCTGCATTAAAATTA 

TGCATAACGATATCAAAAATAATAGAGACCGTATCGATATTGACAGCGACATCCCAGATA 

ATCTCATATTTTATATTTATGACTCGTTGATTGAAGGTTTTATACATTGGATAAAAGATG 

AAAAAATTGAT TGGCCTGGCGAAGATAT TGATAACATT TTCCATAGATTAATCAATATTA 

AGATT AAAT AGT AGATGAGAAACT CATGAGCGTTACCAACATT CAT AATAAAAACGAT AG 

TGTACACGTTAATGAATTCGTGTACTACTAT CGTTTTTTATTTTTATCGTGCTTAT CGCT 

AT TAAAACAACTGATACACAACACATAAAC TATGAAGAAAAAAATAAATC CGCTAT CT AA 

ATGACTTTGACTCAGTTGTTTAAATGACCAAATTGCTAATAC^TTCCCATTATTATTGA 

AATAACGTATCTCACATTCTTATACCTATAATCCTTTTCTAAAAATATGGTTGCTATTAC 

TT AATTTTT AAAGTT AT AAAT AAAAAGAGC CAACCGCAATGGATGGC CCTTGTTCATT AT 

GAAGCATTAGAACATTTCTGAAACAACCTT TTGTTCTAAGAAGTGTAATAAGTAGT CTGG 

ACTACCTGTTTTAGCGTCCGTACCTGACATTTTGAAACCACCAAATGGATGGTATCCAAC 

AACTG CTGAAGTAC AGCCT CTGTTAAGGTAT AAATTGC CT ACATCAAATT CGTTTAC CGC 

TTTAATCCAATGCTCGCGATTATTTGTAAT CACTGCAC CAGTTAAACCGTAATCTGTATC 

ATTTGCAACCTCAATTGCTTCATCAAAATCGTTAACTTTCACAAAGCCAACAACTGGACC 

AAAAATTTCTTCTTGCATGATTCTATCTTTAGATTTAAGTCCTGAAATGATTGTTGGTTC 

TACAAAGTAACCTTTTGAATCATCAGTGCCGCC^LCCTTGTTCTAATTTACCTTCTTCTTT 

ACCA^TCTCAAT AT AATTTTT AATCTTATCAAATTGTTTTTTATTAATAACTGGGCCC AT 

ATACGTATTGTCTACAGTATTG CC CAACGTTAATTCTTTTGTTAATTTGATTGATTTCT C 

TAATACTTCGTCATAAACGTCTTTATGCACAATTGCACGTGAACATGCTGAACA 

AC C AGAAAAACC AAATGCTGACGTTACAATAGCTTCTG CTGCCATAT CTGTATCAATATT 

TTCATCAACTACAATGGCATCTTTAC CACCCATTTCAGCGATAACACGTTT CAAGAAGTT 

TTGACCTTCTTGAACAACGGCACTACGTTCATAAATTCTAGTACCTGTCGCACGTGATCC 
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LOCUS 1 (E8/B1/I16) 



>G1832__STAAU8325, UNDEFINED PRODUCT 1724158:1725096 REVERSE 

MW:34671 

MEHTTMKITT I AKT S LALGLLTTGVITTTTQAANATTLS STKVEAPQS T P PS T KI E APQS 
KPNATTPPSTKVEAPQQTANATTPPSTKVTTPPSTNTPQPMQSTKSDTPQSPTTKQVPTE 
INPKFKDLRAYYTKPSLEFKNEIGIILKKWTTIRFMNWPDYFIYKIALVGKDDKKYGEG 
VHRNVDVFWLEENNYNLEKYS VGG I TKSNS KKVDHKAGVR I TKBDNKGTI SHDVSE FKI 
TKEQI SL KELDFKLRKQLI EKNNLYGNVGSGKI VI KMKNGGKYTFELHKKLQENRMADVI 
DGTNIDNIEVNIK 



>G1834__STAAU8325, UNDEFINED PRODUCT 1725193:1725327 REVERSE 

MW:5264 

MFVKVAFLCLKSDETSNVPSVESHQNHFYLTNIMDFL»IYLTMIQI 

>G1835_STAAU8325, UNDEFINED PRODUCT 1725449:1726531 REVERSE 

MW:40775 

MEHTIMKMRTIAKTSLALGLLTTGAITVTTQSVKAEKIQSTKVDKVPTLKM 
AGAN5ATTQAANTRQERTPKLEKAPNTNSEKTSASKIEKISQPKQEEQKTLNISATPAPK 
QEQSQTTTESTTPKTKVTTPPSTNTPQPMQSTKSDTPQSPTIKQAQTDMTPKYEDIiRAYY 
TKPSFEFEKQFGFMLKPWTTVRFMNVIPNRFIYKIALVGKDEKKYKDGPYDNIDVFIVLE 
DNKYQLKKYSVGGITKTNSKKVNHKVELS ITKKDNQGMI SRDVSEYMITKEEI SLKELDF 
KLRKQL I EKHNLYGNMGS GT IV I KMKNGGKYTFE LHKKLQEHRMADV I DGTN I DNI EVN I 



>G1837__STAAU83 25, UNDEFINED PRODUCT 1726810:1727562 REVERSE 

MW:28926 

MYDSNYVIKQSNYNRLEHTTMKMK^IAKISIiLLGIlATGVNTTTEKPVHAEKX 

SKXLKAYYNQPSIEYKNVTGYISFIQPSIKFMNIIDGNSVNNIALIGKDKQHYHTC 

LNI FYVNEDKRFEGAKYSIGGITSANDKAVDLIAEARVIKEDHTGEYDYDFFPFKIDKEA 

MSLKEIDFKLRKYLIDNYGLYGEMSTGKITVKKKYYGKYTFELDKKLQEDRMSDVINVTD 

IDRIEIKVIKA 



LOCUS 2 (B10/I15) 



>G0678_STAAU83 25, UNDEFINED PRODUCT 661503:6652 91 FORWARD 

MW:138168 

MLGVINRt4AKKPNYKLPSMVALTLVGSAVTAHQVQAAETTQDQTTNKNVLDSNKVKATTE 
. QAKAEVKNPTQN I S GTQVYQD PAI VQPKTANNKTGNAQVS Q KVDTAQVNGD TRANQ S ATT 
NNTQPVAKSTSTTAPKTNTNVTNAGYSLVDDEDDNSENQINPELIKSAAKPAALETQYKT 
AAPKAATTSAPKAKTEATPKVTTFSASAQPRSVAATPKTSLPKYKPQVNSSINDYICKNN 
LKAPKIEEDYTSYFPK^AYRNGVGRPEGIVVHDTANDRSTINGEISYMKNNYQNAFVHAF 
VDGDRI I ETAPTD YLSWGVGAVGNPRFINVE I VHTHDYAS FARSMNNYAD YAATQLQYYG 
LKPDSAE YDGNGTVWTHYAVS KYLGGTDHADPHG YL RSHNYS YDQL YDL INE KYL I KWGK 
VAPWGTQSTTTPTTPSKPTTPSKPSTGKLTVAANNGVAQIKPTNSGLYTTVYDKTGKATN 
EVQKTFAVSKTATLGNQKFYLVQDYNSGNKFGWVKEGDWYNTAKSPVNVNQSYSIKPGT 
KLYTVPWGT S KQVAGS VS GS GNQTFKAS KQQQ I D KS I YLYG S VNGKSGWV S KAYLVDT AK 
• PTPTPTPKPSTPTTNNKLTVSSLNGVAQINAKNNGLFTTVYDKTGKPTKEVQKTFAVTKE 
ASLGGNKFYLVKDYNSPTLIGWVKQGDVIYNNAKSPVNVMQTYTVKPGTKLYSVPWGTYK 
QEAGAVS GTGNQT FKATKQQQ I D KS I YLFGTVNGKSGWVS KAYLAVPAAP KKAVAQP KTA 
VKAYTVT KPQTTQTVSKI AQVKPNNTGI RASVYS KTAKNGAKYADRT FYVTKERAHGNET 
YVLLNNT S HNI PLGWFNVKDLNVQNLGKEVKTTQKYTVNKSNNGL SMVPWGTKNQVI LTG 
NNI AQGT FNATKQVS VGKD VYL YGT INNRTGWVNAKDLTAPTAVKPTT S AAKD YNYT YVI 
KNGNGYYYVTPNSDTACTSLKAFNEQPFAWKEQVINGQTWYYGKIiSNGKLAWIKSTDLA 
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KEL I KYNQTGMTLNQ VAQI QAGLQ YKPQVQRVPGKOTDAKFNDVKHAMDTKRIAQDPALK 
YQFLRLDQPQNISIDKINQFLKGKGVLENQGAAFNKAAQMYGINEVYLISHALLETGNGT 
S QLAKGADVVNNKWrN"SNTKYHNVFGIAAYDND PLREG I KYAKQAGWDTVS KAIVGGAK 
F IGNS YVKAGQNTLYKMRWN PAH PGTHQYATDVDWANI NAKI I KGYYDKIGEVGKYFDI P 
QYK 



LOCUS 3 



>G1419_STAAU83 25, UNDEFINED PRODUCT 1379120:1380817 FORWARD 

MW:61188 

DRKPVTVADLKVEGALAM I LKDAI KPNLVQS I EGTPALVHGGP FANIAHG CNS I LATETA 

RD]^IVVTEAGFGSDLGAEKFMDIKAREAGFDPAAVVWATIRALKMHGGVA 

NVEAVKAGIWLERHVNNIKKFGVEPWAINAFIHDTDAEVEYVK^ 

WEKGGKGGVDLANE VLEVI DQPNS FKPLYELEL PLEQKI EKI VTE I YGGS KVTFS S KAQK 
QLKQFKENGWDNYPVCMAKTQYSFSDDQTLLGAPSGFEITIRELEAKTGAGFIVALTGAI 
MTM PGL PKKPAALNMDVTDDGHAI GL F 



>G1420_STAAU8325, UNDEFINED PRODUCT 1381154:1383838 FORWARD 

MW:100947 

MNKHHPKLRS FYS IRKSTLGVASVIVSTLFLITSQHQAQAAENTNTSDKI SENQNNNATT 
TQPPKDTNQTQPATQPANTAKNYPAADBSLKDAIKDPALENKEHDIGPREQVNFQLLDKN 
NETQYYHFFSIKDPADVYYTKKKAEVELDINTASTWK^^ 

DflAYIRFPVSDGTQELKIVSSTQIDDGEETNYDYTKLVFAKPIYNDPSLVKSDTNPAWT 

NDQS S S VASNQTNTNT SNQN I ST INNANNQPQATTNMSQ PAQ PKS STNADQ AS S QPAHET 

NSNGOTNDKTNESSNQSDWQQYPPADESLQDAIKNPAIIDKEHTADNWRPIDFQMKTO 

GERQF YHYAS TVE PAT VI FTKTG P 1 I ELGLKTASTWKKFEVYEGDKKL P VE LVS YDS DKD 

YAYIRFPVSNGTREVKIVSSIEYGENIHEDYDYTLIWFAQPITNNPDDYVDEETYNLQKL 

LAPYHKAKTLERQVYELEKLQEKLPEKyKAEYKKXLDQ^ 

NDQLTDLQEAHFVVFESEENSESVMDGFVEHPFYTATLNGQKYVVMCTK^ 

GKRVTTVS KD PKNNS RTL IFPYIPD KAVYNAI VKVWAN I G YEGQYHVR I INQD INTKDD 

DTS QNNTSE PLNVQTGQEGKVADTDVAENS S TATN PKDAS DKADVI E P E SDWKD ADNN I 

DKDVQHDVDHLSDMSDNNHFDKYDLKEMDTQIAKDTDft 

NKNKDKVIQLNHI ADKNNHTGKAAKIjDVVXQNY HKTVDKTV 
KTKEKAGTPSKENKLSQSKMLPKTGETTSSQSWWGLYALLGMIiALFIPKFRKESK 



>G1421_STAAU8325, UNDEFINED PRODUCT 1383972:1384061 FORWARD 

MW-.3459 

MKI ILLLFLIFGFIVWTLKSEHQLTLFSI 



LOCUS 4 (E103) 



>G2652_STAAU8325, UNDEFINED PRODUCT 2537955:2540798 REVERSE 

MW: 104512 

LHLRENIIVKSNLRYGIRKHKLGAASVFLGTMIWGMGQEKEAAASEQNNTTVEESGSSA 
TESKASETQTTTNNVNTIDETQSYSATSTEQPSQSTQVTTEEAPKTVQAPKVETSRVDLP 
S E KVADKETTGTQVD I AQP SNVS E I K PRMKRS TDVTAVAE KEWE ET KATGTDVTNKVEV 
EEGSEIVGHKQDTNWNPHNAERVTLKYKWKFGEGIKAGDYFDFTLSDNVETHGISTLRK 
VPEIKSTDGQVMATGEIIGERKVRYTFKEYVQEKKDLTAELSLNLFIDPTTVTQKGNQNV 
EVKLGETTVSKIFNIQYLGGVRDNWGVTANGRIDTLNKVDGKFSHFAYMKPNNQSLSSVT 
VTG QVTKGNK PGVNNPTVKVYKH I GSDDLAE S VYAKLDD VS KFEDVTDNMS LDFDTNGGY 
SLNFNNLDQSKKYVIKYEGYYDSNASNLEFQTHLFGYYNYYYTSNLTWKNGVAFYSNNAQ 
GDGKDKLKEPIIEHSTPIELEFKSEPPVEKHELTGTIEESNDSKPIDFEYHTAVEGAEGH 
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AEGTIETEEDSIKVDFEESTHSNSKHHADVVEYEEDTNPGGGQVTTESNLVEFD5PSTKG 
IVTGAVSDHTTIEDTKEYTTESNLIELVDELPEEHGQAQGPIEEITENNHHISHSGLGTS 
NGHGNYGVISEIEENSHVDIKSELGYEGGQNSGNQSFEEDTESDKPKYEQGGNIVDIDFD 
SVPQI HGQMNGNQS FEEDTE KDKPKYE QGGN IIP IDFDSVPH I HGFNKHTE 1 1 EEDTNKD 
KPNYQFGGHNSVDFEEDTLPQVSGHNEGQQTIEEDTTPPIVPPTPPTPEVPSEPETPTPP 
TPEVPSEPETPTPPTPEVPTEPGKPIPPAKEEPKKPSKPVEQGKVVTPVIEINEKVKAVV 
PTKKAQSKKSELPETGGEESTNNGMLFGGLFSILGLALLRRNKKNHKA 



LOCUS 5 (L4) 



>G0788_STAAU8325, UNDEFINED PRODUCT 779770:781077 FORWARD 
MW: 50070 

DQQKAFYQVLH 

LKGITEEQRNQYIKTLREHPERAQEVFSESLKDSKNPDRRVAQQNAFYNVLKNDNLTEQE 
KNNYIAQIKENPDRSQQVWESVQSSKAKERQNIENADKAIKDFQDNKAPHDKSAAYEAN 
5KLPKDLRDKNNRFVEKV5IEKAIVRHDBRVKSANDAISKL 

PMDVKEHLQKQLD ALVAQKDAEKKVAPKVEAPQ IQSPQIEKP KVE S PKVE VPQ IQS PKVE 
VPQSKLLGYYQSLKDSFNYGYKYLTDTYKSYKEOT 

GSGS KSYI Q PLKVDDKNG YLAKS YAQVRNYVTE S I NTGKVL YT F YQNPTLVKTAI KAQET 
ASSIKNTLSNLLSFWK 



>G0790_STAAU83 25, UNDEFINED PRODUCT 781580:782542 FORWARD 
MW:36381 

MNLKIjNRKKVISMIKNKILTATIAVGLIAPLANPFIEISKAENKIEDIGQGAE 
ITSKRIA1TQNIQFDFVKDKKYNKDALWKMQ 

ISLKTKDSNVDLINYLPKNKIDSADVSQKLGYNIGGNFQSAPSIGGSGSFNYSKTISYNQ 
KNYVTEVESQNSKGVK^GVKANSFVTPNGQVSAYDQYLFAQDPTGPAARDYFVPDNQLPP 
LIQSGFNPSFITTLSHERGKGDKSEFEITYGRNMDATYAYVTRHRIAVDRKHDAFKNRNV 
TVKYEVNWKTHE VKI KSITPK 



>G0791_STAAU83 25 # UNDEFINED PRODUCT 783104:784057 FORWARD 
MW:35954 

VKLMLXNKILTTTLS VSLLAPLANPLLENAKAANDTEDIGKGSDIE 1 1 KRTEDKTSNKWG 
VTQNXQFDFVKDKKYNKDAIilLKMQGFI 

KYVSLINYLPKNKIESTNVSQTLGYNI GGNFQS APS LGGNGS FNYS KSISYT 



LOCUS 6 (Dl) 



>G0659_STAAU8325, UNDEFINED PRODUCT 644649:646835 REVERSE 
MW: 79536 

MSKFIEPSVEEIKLEKVYQDMGLSDQEYEKV'CDILGRQPNFTETGIFSVMWSEHCSYKHS 
KP FLKQFPTS GDHVLMG PGEGAG WD IGDNQA WFKVE SHNH PS AI E P YQGAATGVGG 1 1 
RDIVSIGARPINLLNSLRFGELDNKQNQRLLKGWKGIGGYGNCIGIPTTAGEIEFDERY 
DGNPLVNAMCVGVINHDMIQKGTAKGVGNSVIYVGLKTGRDGIHGATFASEELTEESE5K 
RPSVQIGDPFVGKKLMEATLEAITFDELVGIQDMGAAGLTSSSSEMAAKGGSGLHLRLEQ 
VPTREPGISPYEMMLSETQERMLLWEKGTEQKFLDLFDKHELDSAVIGEVTDTNRFVLT 
YDDEVYADIPVEPLADEAPVYILEGEEKDYNTSKNDYTHIDVKDTFFKLLKHPTIASKHY 
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LOCUS 7 (Dl) 



>G23 08_STAAU8325, UNDEFINED PRODUCT 2206377:2207831 REVERSE 
MW:54671 

MTDIINKXiQAFi^ANPQSIAVRHTTDELTYQQLMDESSKLAHRLQGSKKPMILFGHMSPY 

MIVGMIGAIKAGCGYVPVDTSIPEDRIKMIINKVQPEFVFNTTDESFESLEGEVFTIEDI 

KTSQDPVIFDSQIKDNDTVYTIFTSGSTGEPKGVQIEYASLVQFTEWMLELNKSGNEQQW 

LNQAPFSFDLSVMAIYPCLASGGTLNLVDKNMINKPKLLNEMLTATPINIWSTPSFM 

CLLLPTLNEEQYGSLNEFFFCGEILPHRAAKALVNRFPSATIYNTYGPTEATVAVTSIQI 

TQEILDQYPTLPVGVERPGARLSTTDEGELVIEGQSVSLGYLKNDQKTAEVFNFDDGIRT 

YHTGDKAKFENGQWF I QGRIDFQ I KLNGYRMELEE I ETQLRQS E FVKE AI WPVYKND KV 

IHLIGAI VPTTEVTDNAEMTKNI KNDLKSRLPEYMI PRKFEWMEQLPLTSNGKIDRKKI A 

EVING 



>G23 09_STAAU8325, UNDEFINED PRODUCT 2207850:2208050 REVERSE 
MW:7893 

MNGLYKGVFTKNFKRCNMKS KSKQP PNKYVEAFKP YLLTLLYLAI FI TLYL I YGSGDTHN 
NFIYNEF 



>G2310_STAAU8325, UNDEFINED PRODUCT 220805 0:2208157 REVERSE 

MW:4396 

MMTTNYYVESIKLKLNFIMNIDIMNCKKQILKRILY 



LOCUS 8 (D4) 



>G1191_STAAU8325, UNDEFINED PRODUCT 1158690:1159313 FORWARD 
MW:24008 

DPNIHQAWQDDNPDFESGEITQELQKGYKLKDRVLRPSMVKVNQ 



>G1192_STAAU8325, UNDEFINED PRODUCT 1159361:1161214 FORWARD 

MW:67451 

MIKWRNFIMSKIIGIDLGTTNSCVTVLEGDEPKVIQNPEGSRTTPSWAFKNGETQVGEV 
AKRQAI TNPNTVQS I KRHMGTD YKVDI EGKSYTPQEI SAMILQNLKNTAE S YLGEKVDKA 
VITVPAYFNDAERQATKDAGKIAGLEVERI INE PTAAALAYGLDKTDKDEKVLVFDLGGG 
TFDVSI LELGDGVFEVLSTAGDNKLGGDDFDQVI IDYLVAEFKKENGVDLSQDKMALQRL 
KDAAEKAKKDLSGVSQTQISLPFISAGENGPLHLEVNLTRSKFEELSDSLIRRTMEPTRQ 
AMKDAGLTNSD I DEVI LVGGS 



LOCUS 9A (D22) AA SEQUENCE 

>G0560_STAAU8325, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1029886 

DQNTIKQGVN __ 

FTDADEAKRNAYTNAVTQAEQ I LNKAQGPNTS KDGVETALENVQRAKNELNGNQNVANAK 
TTAKNALNNLTS I NNAQKEALKSQ IEGATTVAGVNQVS TTAS ELNTAMSNLQNG INDEAA 
TKAALNGTQNLEKAKQHANTAIDGLSHLTNAQKEALKQLVQQSTTVAEAQGNEQKANNVD 
AAMDKLRQSIADNATTKQNQNYTDASQNKKDAYNNAVTTAQGIIDQTTSPTLDPTVTNQA 
AGQVSTTKNALNGNENLEAAKQQASQS LGS LDNLNNAQKQTVTDQ I NGAHTVDEANQI KQ 
NAQNLOTAMGNLKQAIADKDATKATVNFTDADQAKQQAYNTAVTNAENI I SKANGGNATQ 
AEVEQAI KQVNAAKQALNGNANVQHAKDEATAL INS SNDLNQAQKDALKQQVQNATTVAG 
VNNVKQTAQ ELNNAMTQLKQG IAD KEQTKADGNFVNAD PD KQNAYNQAVAKAE ALI S ATP 
DVWTPS E I TAALNKVTQAKNDLNGNTNLATAKQNVQHAI DQL PNLNQAQRDE YS KQ I TQ 
ATL V PNVNAI QQAATTLND AMTQL KQG I ANKAQ I KG S EN YHDADTDKQTAYDNAVT KAE E 
LLKQTTNPTMDPNT I QQALTKVNDTNQALNGKTQKLADAKQDAKTTLGTLDHLNDAQKQAL 
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TTQVE Q A PD I ATVNNVKQNAQNLNNAMTNLNNALQDKTETLN SIN FTDADQ AKKDAYTNA 
VSHAEGI L5KANGSNASQTEVEQAMQRWEAKQALNGNDNVQRAKDAAKQVI TNANDLNQ 
AMTQLKQG I ADKDQTKANGN FVNADTD KQNA YNNAVAHAEQ 1 1 SGT PNANVD PQQ VAQAL 
QQVNQAKGDLNGNHNLQVAKDNANTAIDQLPNLNQPQ 

ADALNNAMGTLKQQIQANSQVPQSVDFTQADQDKQQAYNNAANQAQQIANGIPTPVLTPD 

TVTQAVTTMNQ AKDALNGDE KLAQAKQ E ALANLD T LRD LNQ PQRDALRNQ I NQ AQALATV 

EQTKQNAQNTOTAMSNLKQGIANKDTVKASENYHDADADKQTAYrNAVSQAE 

PT LNPDE I TRALT QVTD AKNGLNGEAKLAT EKQNAKD AVS GMTHLNDAQKQALKGQ I DQS 

PE IATVNQVKQTATSLDQAMDQLS QAINDKAQTLADGNYLNADPDKQNAYKQAVAKAEAL 

LNKQSGTNE VQAQVE S I TNE WAAKQALNGNDNLANAKQQAKQQIaANLTHLNDAQKQ S FE 

S Q ITQAP LVTD VTT I NQKAQ 



LOCUS 9B (12) AA SEQUENCE 

>G0558__STAAU83 25, UNDEFINED PRODUCT 527809:529263 FORWARD 

MW:51904 

SFSLFIVLEKRATNPLIDFKLFKNKAYTGATASNFL 

I^GVAGTLIVANTFVQRGLGYSSLQAGSLSITYLVMVLIMIRVGEKIiLQTLGCKKPMLIG 
TGVLIVGECLISLTFLPEIFYVICCIIGYLFFGLGLGIYATPSTDTAIANAPLEKVGVAA 
GI YKMASALGGAFGVALSGAVYAI VS NMTN I YTGAMI ALWLNAGMG ILSFVII LLLVPKQ 
NDTQL 



>G0560_STAAU83 25, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1Q29886 

MNYRDKIQKFSIRKYWGTFSTVIATLVFLGFNTSQAHAAETNQPASVVKQKQQSNNEQT 
ENRESQVQNSQNSQNGQSLSATHENEQPNISQANIiVDQKVAQSSTTNDEQPASQNVNTKK 
DSATAATTQPDKEQSICHKQNESQSANKNGNDNRAAHVENHEANWTASDSSDNGNVQHDR 
NELQAFFDANYHDYRFIDRENADSGTFNYVKGI FDKINTLLGSND 



LOCUS 9C (J13) AA SEQUENCE 

>G0560_STAAU8325, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1029886 

DQ E KRQAYDS KVTNAEN 1 1 SGT PNATLTVNDV 

NSAASQVNAAKTALNGDNNLRVAKEHANNTIDGLAQLNNAQECAKLKEQV 
VKNSSQTLNTAMKGLRDS I AN EAT I KAGQNYTDAS PNNRNE YDSAVTAAKAI INQTSNPT 
ME PNT I TQVT S QVTTKE QALNGARNLAQ AKTTAKNNLNNLT S I NNAQKDALTRS I DGATT 
VAGVNQETAKATELNNAMHS LQNG INDETQTKQTQKYLDAE PS KKSAYDQAVNAAKAILT 
KASGQNTOKAAVEQALQISr^STKTA^ 

ITQATNVEGVNTVKAKAQQLDGAMGQLETSIRDKDTTLQSQNYQDADDAKRTAYSQAVNA 
AATILNKTAGGNTPKADVERAMQAVTQANTALNGIQNLDRAKQAANTAITNASDLNTKQK 
E ALKAQVTS AGRVS AANGVEHTATE LNTAMTAL KRAI AD KAETKASGN YVNADANKRQAY 
DE KVTAAENIVSGT PTPTLT PADVTNAATQVTNAKTQLNGNHNLEVAKQNANTAIDGLT S 
LNGPQKAKLKEQVGQATTLPNVQTVRDNAQTLNTAMKGLRDS I ANEATI KAGQNYTDASQ 
NKQTDYNSAVTAAKAI IGQTTSPSMNAQE INQAKDQVTAKQQALNGQENLRTAQTNAKQH 
LNGLS DLT DAQKDAVKRQ I EGATHVNE VTQAQNNADALNTAMTNLKNG I QD QNT I KQGVN 
FTDADE 



— >^ i i 

LOCUS 9D (Mil) AA SEQUENCE 

>G0560_STAAU8325, UNDEFINED PRODUCT 529664:558268 FORWARD 
MW:1029886 

SQAINDKAQTLADGNYLNADPDKQNAYKQAVAKAEAL 

LNKQSGTNE VQAQVES I TNBVNAAKQALNGNDNLANAKQQAKQQLANLTHLNDAQKQS FE 
S Q ITQAPLVTDVTT I NQKAQTLDHAM ELLRNSVADNQTTLAS E D YHDATAQRQND YNQAV 
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TAANNI INQTTS PTMNPDD VNGATTQVNNTKVALDGDSNIAAAKQQANNRLDQLDHLNNA 
Q KQQLQ SQ I TQ S 5 D I AAVNGH KQTAE SLNTAMGNL INAI ADHQAVEQRGNF I NADTD KQT 
AYNTAVNEAAAMI N KQTGQNANQTE VEQAI T KVQTTLQALNGDHNLQ VAKTNATQAI DAL 
TSLNDPQKTALKDQVTAATLVTAVHQI BQNANTLNQAMHGLRQS IQDNAATKANSKYINE 
DQPEQQNYDQAVQAANNIINEQTATLDNNAINQAATTWTTKAALHGDVI^ 
WSQLAHLNNAQKHMEDTLIDSETTRTAVKQDLTEAQALDQLMDALQQSIADKDATRASS 
AYVNAEPNKKQS YDEAVQNAES I IAGLNNPT I NKGNVS SATQAVI S S KNALDGVERLAQD 
KQTAGNSLNHLDQLTPAQQQALENQINNATTRDKV^ 

QTEAS S KF INEDQ AQKDAYTQAVQHAKDL INKTTDPTLAKS 1 I DQATQAVTDAKNNLHGD 
QKIAQDKQRATETLNNLSNLNT^ 

S IQDQQQTEAGSKF INEDKPQKDAYQAAVQNAKDLINQTNNPTLDKAQVEQLTQAVNQAK 

DNLHGDQKLADDKQHAVTDLNQLNGLNNPQRQALESQINNAATRGEV^^ 

MQALRNSIQDQQQTESGSKFINEDKPQKDAYQAAVQNAKDLINQTGNPTLDKSQVEQLTQ 

AVTTAKDNLHGDQKLARDQQQAVTTVNALPNLNHAQQQALTDAINAAPTRTEV 

TELDHA^^ 

VDQVLTKLQ E KENELNGNE RVAEAKTQAKQT I DQLTHLNADQ I ATAKQN I 



LOCUS 9E (M13) AA SEQUENCE 

>G0560_STAAU8325, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1029886 

DRVLAS HPDVAT I RQNVTAANAAKS ALDQARNGLTVD 

KAPLENAKNQLQHSIDTQTSTTGMTQDSINAYNAKLTAARNKIQQINQVIAGSPTVEQIN 

TNTSTANQAKSDLDHARQALTPDKAPLQTAKTQLEQSINQPTDTTGMTTASLNAYNQKLQ 

AARQKLTEINQVLNGNPWQNINDKVTEANQAKDQLNTARQGLTLDRQPALT^ 

NQAQQNNFTQQ I NAAQNHAALET I KS N I TALNTAMT KLKD S VADNNTI KSD QNYTDAT PA 

NKQAYDNAVNAAKGVIGETTNPTMDVNTVNQKAASVKSTKDALDGQQNLQRAKTEATNAI 

THAS DLNQAQKNALTQQVNS AQNVQAVND I KQTTQS LNTAMTGLKRGVANHNQ WQSDNY 

WADTNKKNPYNNAYNHAITOIINGNAQHPVITPSDV^ 

QEANTALGHLNNLNNAQRQNLQS Q I NGAHQ I DAVNT I KQNATNLNS AMGNLRQAVADKDQ 
VKRTED YADADTAKQNAYNS AVS SAET I INQTTNPTMS VDDVNRATS AVTSNKNALNGYE 
KLAQS KTDAARAI DAL PHLNNAQKADVKS KI NAASN I AGVNTVKQQGTD LNTAMGNLQGA 
INDEQTTLNS QNYQDATPS KKTAYTNAVQAAKDI LNKS NGQNKTKDQVTE AMNQVNS AKN 
NLDGTRLLD 



LOCUS 10 (D9) 



>G2169_STAAU8325 / UNDEFINED PRODUCT 2045731:2047263 FORWARD 

MW:55179 

MLMKSLFEKAQQFGKSFMLPIAILPAAGLLLGIGGALSNPNTVKAYPILDITLLQNIFTL 
MSAAGS I VFQNLPVI FAIGVAIGLSRSDKGTAGLAALLGFLIMNATMNGLLTITGTLAK 



>G2167_STAAU3325, UNDEFINED PRODUCT 2044443:2045375 REVERSE 

MW:33794 

MKRKI I MP CD PGHDDAIAL I LAGAI PS PLE I LAVTTVAGNQ S VP KNT TNALNVLD I MGRQ 
DIAVAKGADRPLIKPAAFASEIHGESGLDGPKLPSTPSRQAVAMPASDVIINKVMTSDTP 
VT IVATG PLTNVATAL I RE PRI AEH I ES ITLMGGGTFGNWT PTAS FNI WVDAEAAKRVFE 
SG IT I NVFGLDVTHQVLAD 



LOCUS 11 (D10) 



>G2285 STAAU8325 , UNDEFINED PRODUCT 2183380:2183499 REVERSE 
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MW:4917 

MHQLKALLVLTHPRYYKTSQKHHYLIYLNKNSQSYLILFL 



>G2286_STAAU8325, UNDEFINED PRODUCT 2183 646:2184428 REVERSE 

MW:27575 

MIFMTNNKVALVTGGAQGIGFKIAERLVEDGFKVAWDFIK^ 

IKADVSNRDDVFNAVRQTAAQFGDFHVMVNNAGLGPTTPIDTITEEQFKTVYGVWAGVL 
WGIQAAHEQFKKFNHGGKIINATSQAGVEGNPGIiSLYCSTKFAVRGLTQVAAQDLASEGI 
TVNAFAPGI VQT PMMES I AVATAEE AGKPE AWGWEQ FTSQ I ALGRVSQ P EDV5NWS FLA 
GKDSDYITGQTI IVDGGMRFR ~ ~ 



>G2287JSTAAU8325, UNDEFINED PRODUCT 2184634:2185257 REVERSE 
MW:22980 

MEKNVEKSFIKIGLYFQIAYIVLMAITLCGFVICYGLIFGLFYLLSGSRADYLIVTIVIS 
AIISIFVIILSIVPVIVLASDLFKERISKGVILIVLAIIALVLCNFVSAILWFVSAISIL 
GRKKLVAAADTTT I QKSKGNANQASH KDTCKKELD SQDMMEH PEVKNPTTKNLEGFNEE I 
HKDEATTKWSDNTEPPIESKDHVSKKD 



LOCUS 12 () 



>G17B7_STAAU83 25, UNDEFINED PRODUCT 1678934:168343 9 REVERSE 

MW:166665 

RGGVGADG 

ITGDGAGIMTEIPFAFFKQHVTDFDIPGEGEYAVGLFFSKERILGSEHEWFKKYFEGEG 
LSILGYRNVPVNKDAIAKHVADTMPVIQQVFIDIRDIEDVEKRLFIARKQLEFYSTQCDL 
ELYFT5L5RKTIVYKGWLRSDQIKKLYTDLSDPLYQSKLGLVHSRFSTNTFPSWKRAHPN 

RMLMHNGEIOTIKGNVNWMRARQHKLIETLFGEDQ^ 
LAMEPEKAAMLLIPEPWLYNEANDAWRAFYEFYSYLMEPWTO^ 

RNGLRPGRYT I TKDNF I VFS S EVGWDVPE SNVAFKGQLNPGKLLLVD FKQNKVI ENNDL 
KGAIAGELPYKAWIDNHKVDFDFENIQYQDSQWKDETLFKLQRQFAYTKEEIHKYIQELV 
EGKKDPIGAMGYDAPIAVLNERPESLFNYFKQLFAQVTNPPIDAYREKIVTSELSYLGGE 
GNLIAPDETVLDRIQLKRPVLNESHIAAIDQEHFKLTYLSTVYEGDLEDAIjEALGREAVN 
AVKQGAQILVLDDSGLVDSNGFAMPMLLAISHVHQLLIKADLRMSTSLVAKSGETREVHH 
VACLIAYGANAIVPYLAQRTVEQLTLTEGLQGTVTO 

VQSYQGAQIFEAIGLSHDVIDRYFTGTQSKLSGISIDQIDAENKARQQSDDNYLASGSTF 

qwrqqgqhhafnpe s i fllqhackend yaqfkay s eavnknrtdh i rhlle fkact p id i 
dqvepvsdivk^fntgamsygsisaeahetlaqamnqlggksnsgeggedakryevqvdg 
snkvsaikqvasgrfgvtsdylqhakeiqikvaqgakpgeggqlpgtkvypwiaktrgst 
pgiglisppphhdiysiediaqlihdlknankdadiavklvsktgvgtiasgvakafadk 
ivisgydggtgaspktsiqhagvpweiglaethqtlklndlrsrvkletdgklltgkdva 
yacalgasefgfataplwlgcimmrvchkdtcpvgvatqnkdlralyrgkahhwnfmh 
fiaqsi/reilasiiglkrvedlvgrtdllqrsstlkanskaasidvekllcpfdgpntkei 
qqnhnlehgfdltnl ye vtkp y i aegrr ytgs ftvnneqrdvgv itgseis kqygeagl p 
ent i nvytnghagqs lju^yapkglm i hhtgdand yvgkglsggtv i vkapfeerqne i ia 
gnvs f ygatsg kaf i ngs ager f c i rnsg vdvweg i gdhgle ymtgghvinlgdvgknf 
gqgmsggiayvi psdveafvennqldtlsftki khqeekafi kqmleehvshtnstraih 
vlkhfdriedvwkvipkdyqlmmqkihlhkslhdnedeamlaafyddsktid 

VY " 



LOCUS 13 (D18) 



>G1977 STAAU8325 , UNDEFINED PRODUCT 1846179 : 1847B64 REVERSE 
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MW:62494 

MRVIMEIILFLTMMVMITYVFSGYLYRVALVQSSRVDLIFTRFENMCFKIIGTDLEHMSA 
KTWKKFLAFNGFMGFITFVLLIVQQWLFLNPNHNLNQSIDLAFNTAISFLTNSNLQHYN 
GESPVTYLTQMIV^r^YLMFTSSASGYAVCIAMLRRLTGLTNIIGNFYQDIVRFIVRVLLP 
LSCLISILLMTQGVPQTLHANLMIRTLSGHIQHIAFGPIASLESIKHLGTNGGGFIAGNS 
ATPFENPNIWSNFIEMGSMMLLPMSMLFLFGRMLSRHGKRVHRHALILFVAMFFIFIAIL 
TLTMWSEYRGNPILANLGIYGPNMEGKEVRFGAGLSALFTVITT^ 

I GGLG PMVLMMLNWFGGEG VGLMNLL I FVLLTV F I CS LMVGKT PE YLNM P I GAREMKC I 
VLVFLIHPILILVFSALAFMIPGASESITNPS FHG I SQVMYEMTSAAANNGS 



LOCUS 14 (D21) 



>G2377_STAAU8325, UNDEFINED PRODUCT 2262585:2263772 REVERSE 
MW;42602 

DPELGKYWASLGDVFWDAFGTAHREHASNVGISTHLETAAGFLMDKEI 

KFIGGWNDPHKPWAI LGGAKVSDKINVI KNLVNI ADKI I IGGGMAYTFLKAQGKE IGI 
SLLEEDKIDFAJ<DLLEKHGDKIVLPVDTKVAKEFSNDAKITWPSDSIPADQEGMDIGPN 
WKIjFADELEGAHTVVWNGPMGVTEFSNFAQGTIGVCKAIANLKDAITIIGGGDSAAA^ 
SLGFEND FTH I S TGGGAS LEYL EGKELPG IKAINNK 



>G2375_STAAU8325, UNDEFINED PRODUCT 2261702:2262559 REVERSE 
MW:30982 

MACLFNIVTGKQSQDDIVFHHFSKI FTKQGVSLMRTPI IAGNWKMNKTVQEAKDFVNTLP 
TLPDSKEVESVICAPAIQLDALTTAVKEGKAQGLEIGAQNTYFEDNGAFTGETSPVALAD 
LGVKYWIGHSERRELFHETDEE INKKAHAI FKHGMTPI I CVGETDEERESGKANDWGE 
QVKKAVAGLSEDQLKS W I AYE P IWAIGTGKS STS EDANEMCAFVRQT IADLSS KEVSEA 
TRIQYGGS VKPNNI KE YMAQTD I DGAL VGGAS L KVED FVQLLEGAK 



>G2374_STAAU8325, UNDEFINED PRODUCT 2260182:2261696 REVERSE 

MW:56424 ^ 

MAKKPTAL 1 1 LDGFANRE S SHGNAVKLANK PNFDRYYNKYPTTQ I EASGLDVGLPEGQMG . 

NSEVGHMNIGAGRIVYQSLTRINKSIEDGDFFENDVL^INAIAHVNSHDSALHIFGLLSDG 

GVHSHYKHLFALLELAKKQGVEKVYVHAFLDGRDVDQKSALKYIEETEAKFNELGIGQFA 

SVSGRYYAMDRDKRWEREEKAYNAIRNFDAPTYATAKEGVEASYNEGLTDEFVVPFIVEN 
QNDGVNDGDAV I 



LOCUS 15 (II) 



>G2097_STAAU8325, UNDEFINED PRODUCT 1973418:1974263 REVERSE 
MW:31442 

VDLNDRLTFHKRKDRKIWEIEHNYVP 

SNHKNLAYRAAQLFI EQYQLKQGVT I S IDKEI PVSAGLAGGSADAAATLRGLNRLFDIGA 
SLEELALLGSKIGTD I PFCI YNKTALCTGRGEKI E FLNKPP S AWVI LAKPNLGI S SPDIF 
KLINLDKRYDVHTKMCYEALENRDYQQLCQSLSNRLEPISVSKHPQIDKLK3SrNMLK^ 
GALMSGSGPTVYGLARKESQAKNIYNAVNGCCNEVYLVRLL^ 



>G2096_STAAU83 25, UNDEFINED PRODUCT 1972580:1973401 REVERSE 
MW:30395 

MRYIQISERIWMTQYI^NHPNKLIPLTFFVKKFKQAKSSISEDVQIIKOTFQKEKLGTVI 
TTAGASGGVTYKPMMSKEEATEWNEVITLLEEKERLLPGGYLFLSDLVGNPSLLNKVGK 
LIASIYMEEKLDAWTIATKGISLANAVANILNLPVWIRKDNKVTEGSTVSINYVSGS 
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LOCUS 17 (13) 



>G1894_STAAU832 5, UNDEFINED PRODUCT 1776805:1778031 REVERSE 

MW:45559 

DRTALEEQEATFGRKRHSGAPLTGGKEF 

DEIDLKAKDSHGEYIIDKDAHTRLAKEAOTSILRRAFNYV^ 
KATKQFIDIQNNLGSNDKLNEYITHRGSASFLVLPGVSKGGYLGETLFD 



>G1893_STAAU8325, UNDEFINED PRODUCT 1775112:1776845 REVERSE 

MW:64202 

MLVREDTLVKHYLTKJ^AMLITAAMVCS 

ISNDNKQKAIEQWSAVKKLSLEDNSESNAVKSDVRKLEDAKANDNQKDTLSQLTKSLIA 
YEEKIiASKDAGSKIKLLQQQVDAKDAAMTKAIKDKNKAELESLNNSLNQIWTSN^ 
YDANQYGQIEVALLQIiRIAIHKSPLDTAKVSHAVrrTFKSNIDHVDKKSNTSANDQYHVSQ 
LNDALEBCAIKAIDDNQLSDADAALTHFIETWPYVEGQIQTKDGALYTKIEDKI PYYQSVL 
DEHNKAHVKDGLVDLNNQIKEWGHSYSFVDVMIIFLREGLEVLLIVMTLTTMTRNVKDK 
KGTASVIGGAIAGLVLSIILAITFVETLGNSGILRESMEAGLGIVAVILMFIVGVWMHKR 
SNAKRWNDMI KNMYANAI SNGNLVLLATIGLISVLREGVEVI IFYMGMIGELATKDFI IG 
IALAIVILI I FALLFRFIVKLI PI FYI FRVLSI 



LOCUS 18 (15) 



>G2386_STAAU832 5, UNDEFINED PRODUCT 2274220:2275152 REVERSE 

MW:33616 

MTEIDFDIAIIGAGPAGMTAAVYASRANLKTVMIERGIPGGQMANTEEVENFPGFEMITG 
PDLSTKMFEHAKKFGAVYQYGDIKSVEDKGEYKVINFGNKELTAKAVIIATGAEYKKIGV 
PGEQELGGRGVSYCAVCDGAFFKNKRLFVIGGGDSAVEEGTFLTKFADKVTIVHRRDELR 
AQRILQDRAFKNDKIDFIWSHTLKSINEKDGKVGSVTLTSTKDGSEETHEADGVFIYIGM 
KPLTAPFKDLGITNDVGYIVTKDDMTTSVPGI FAAGDVRD KGLRQ I VTATGDGS IAAQSA 
AEYIEHLND 



>G2387_STAAU8325, UNDEFINED PRODUCT 2275222:2276658 REVERSE 

MW:57062 

HYRLYGI FLLDQLNGKEIVM 

TESIWQVLSNLNNYEKLYLTYLVQGLTLNKLDFIHRGLLTLYHNELFVSENDVMVAWINQ 
GELIIAEKVDLTDVEPYIGAFIYLYFKNQPRNVTK1KQITTWLGITQYKLNKMIEFLLSI 



LOCUS 19 (18) 



>G2296_STAAU8325, UNDEFINED PRODUCT 2195143:2196150 REVERSE 

MW:37749 

DDEI ILLNPMGMAI EDI S S AYF I YQQAQQQNI GTTLNLY 



>G2295_STAAU8325, UNDEFINED PRODUCT 2193368:2195119 REVERSE 

MW:66415 

MQNHTAVNTAQAIILRDLVDALLFEDIAGIVSNSEITKENGQTLLIYERETQQIKIPVYF 
SALNMFRYESSQPITIEGRVSKQPLTAAEFWQTIANMNCDLSHEWEVARVEEGLTTAATQ 
LAKQLSELDIASHPFVMSEQFASLKDRPFHPLAKEKRGLREADYQVYQAEI^ 
AVKKTHMIHGDTANIDELENLTVPIKEQATDMLN^ 

FAKEISEKLWLLPLKFGDYLSSSSMRSLIDIGAPYNHVKVPFAMQSLGALRLTPTRYMK 
NGEQAEQLLRQL I EKDEALAKYViyiVCDETAWWS YMGQDND I FKDQLGHLTVQLRKYP EVL 
AKNDTQQLVSMAALAANDRTLYQMICGKDNISKNDVMTLFEDIAQVFLKVTLSFMQ 
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PE LHGQNI L L S FEDGRVQKCVL RDHDTVR I YKP WLTAHQLS L P KYWREDT PNTL I NED L 
ETFFAYFQTLAVSVNLYAIIDAIQDLFGVSEHELMSLLKQILKNEVATISWVTTDQIAVR 
HILFDKQTWPFKQILLPLLYQRDSGGGSMPSGLTTVPNPMVTYD 



>G2294_STAAU8325, UNDEFINED PRODUCT 2192119:2193372 REVERSE 
MW:44835 

MINQSIWRSNFRILWLSQFIAIAGLTVLVPLLPIYMASLQNLSVVEIQLWSGIAIAAPAV 
TTM IAS P I WG KLGD K 1 5 R KWMVL RALLGLAVCL FLMAL CTTPLQ FVL VRLLQGL FGGWD 
AS S AFAS AE AP AEDRGKVL GRLQ S S VS AG S LVG PL I GGVTAS I LG F S ALLM S I AVI TF I V 
CI FGALKL I ETTHM P KSQT PN I NKGI RRS FQCLLCTQQTCRF I IVGVLANFAMYGMLTAL 
SPLASSVNHTAIDDRSVIGFLQSAFWTASILSAPLWGRFNDKSYVKSVYIFATIACGCSA 
I LQGLATNI E FLMAAR I LQGLT YSALI QS VMFVWNACHQQLKGTFVGTTNSML WGQ 1 1 

GSLSGAAITSYTTPATTFIVMGWFAVSSLFLICSTITNQIND 

LOCUS 20 (J7/M10) 



>G2187_STAAU8325, UNDEFINED PRODUCT 2068723:2070984 REVERSE 
MW: 85428 

LPDNFKTYCAKMS IKTSS IQYENDD IMRES YGDD YGIACCV 

SAMTIGKQMQFFGARANLAKTLLYAINGGKDSKSGAQVGPNFEGINSEVLEYDEVFKKFD 
QMMDWIAGVYINSLNVIHYMHDK^ 

YAQVKP I RNEEGL WD FE I EGDF PKYGNNDDRVDD IAVDLVE R FMTKLRSH KT YRDS EHT 
MSVLTITSNWYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK 
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAMEHPEEY 
PQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM 



>G2186_STAAU8325, UNDEFINED PRODUCT 2067945:2068697 REVERSE 
MW:28498 

MLKGHLHSVE S LGTVDG PGLRY I L FTQGCLLRCL YCHNPDTWK I S E PSREVTVDEMVNE I 
LPYKPYFDASGGGVTVSGGEPLLQMPFLEKLFAELKENGVHTCLDTSAGaWDTKAFQRH 
FE E LQ KHTDL I LLP I KH I DND KH I RLTGKPNTH I LNF ARKL SDM KQ P VW I RHVLVPG YSD 

DKDDLIKLGEFIN5LDNVEKFEILPYHQLGVHKWKTLGIAYELEDVEAPDDEAVKAAYRY 
VNFKGKI PVEL ' 



>G2185_STAAU8325, UNDEFINED PRODUCT 2065846:2067657 REVERSE 
MW:69718 

MKNIKMKLNI KAMRSVIMKRISKDIWAVFKLLYQNKGRFSINALLLQLIMIFISSTYLIL 

LFNMMLK^AGQSQLTINNWTEIVSHPASVILLIIFILSVAFLIYVEFSLLVYMVYA 

QI ITFKS I FKNAFVNVRKL IGVPVI FFVI YLMLMI PIANLGLSSVLTKNI YI P KFLTEEL 

MKTTKGI 1 1 YGT FM I AVF I LNFKL I FTLPLT I LNRQS L F KNMRLS WQ ITKRNKFRL VI E I 

VILELIIGAILTLIISGATYLAICVDEEGDKFLVSSrLFVVLKSALFFYYLFTKLSLISV 

LVIiHLKQENVLDQPGLE FKYPKPKRKSRFFI I SMVLAVTCFIGYNMYLLYNNTI NTNI S I 

IGHRGFEDKGVENS I PSLKAAAKANVEWELDTIMTKDKQFWSHDNNLKRLTGVNKNI S 

ESNFKDIVGLEa^RQNGHEAKFVSDDEFIETAKQSNVKLLVELKPHGKEPADYTQRVIDIL 

KKHGVEHQYRVMSLDYDVMTKLKKEAPYLKCGYIIPLQFGHFKETSLDFFVIEDFSYSPR 

LVNQAHLENKEVYTWTINGEEDLTKYLQTNVDGI I TDD PALADQ IKEEKKDETYFDRS I R 

ILFE 



>G2184_STAAU8325, UNDEFINED PRODUCT 2065335:2065676 FORWARD 
MW: 12828 

MTTQMKI KTYLVAGIKAALLDTTGI KLASKSETTSHTYQHQALVDQLHEL I ANTDLNKLS 
YLNLDAFQKRDI LAAHYIAKSAIRTKISIIjDQMTKAKQRLESI YNS I SNPLHSQNN 



>G2183_STAAU8325, UNDEFINED PRODUCT 2063238:2065145 REVERSE 
MW:71718 
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MKKQIISLGALAVASSLFTWDNKAJDAIVTKDYSGKSQVNAGSKNGTLIDSRYLNSALYYL 

EDYIIYAIGLTNKYEYGDNIYKEAKDRLLEKVLREDQYLLERKKSQYEDYKQWYANYKKE 
NPRTDLKMANFHKYNLEELSMKEYNELQ 

DKATKEVYDLVSEIDTLWSYYGDKDYGEHAKELRAKLDLILGDT^ 

IDDLNSIIDDFFMETKQNRPKSITKYNPTTHNYCTNSDNKPNFDKLVEETKKAVKEADDS 
WKKKTVKKYGETETKSPWKEEKKVEEPQAPKTO^ 

PQGTITGEIVKGPEYPTMENKTVQGEIVQGPDFLTMEQSGPSLSNNYTNPPLTNPILEGL 
SGSSSKLEI KPQGTESTLKGTQGES SD I E VKPQATETTE ASQ YGPRPQ FNKT PKYVKYRD 

AGTGIREYNDGTFGYEARPRFNKPSETNAYNVTTHANGQVSYGARPTYKKPSETNAYNVT 
THANGQVS YGARPTQNKP S KTNAY^T^THGNGQVS YGARPTQNKPS KTNAYIsTVTTHANGQ 
VS YGARPT YKKP S KTNAYNVTTHADGTATYGPRVTK 



>G2182_STAAU8325, UNDEFINED PRODUCT 2062946:2063050 FORWARD 

MW:3842 

M CVRTRLVS S S S ARL S KA III AVI WYHLDVRGL F 



>G2181_STAAU8325, UNDEFINED PRODUCT 2061438:2062628 FORWARD 
MW:42182 

MITMQEAYIVAYGRSAAAKAKQGALFHERPDDVAAKVLQGVLKRIDGKFNKNMIEDVIVG 
TAFPEGLQGQNIARTIALRAGLSDTVPGQTVNRYCSSGLQTIAIAANQIMAGQGDILVAG 
GVELMSAVPMGGNEPTNNPTLQYDDIGASYPMGLTABNVASQFDVSREDQDAYAVRSHQR 
AYDAQRDGRFKDEI I PIQWSVEYTNAGPKVHTNIFDQDEFIRPDTTMEALAKIjRTVFKA 
DGTMTAGTSAPLSDGAGFWLMSGDKVKELGVTPIARFVGFKAVGVDPKIIVIGIGPAYAIP 
EVLSLSNLSVEDIDLI ELNEAFASQTIASI KEVGLDI SRTNVNGGAIALGHPLGATGAML 
TARLLNEMGRRPDSRYGMVTMCIGVGMGAAAIFEYVR 

>G2180_STAAU8325, UNDEFINED PRODUCT 2 059156:2061414 FORWARD 

MW:84609 

MTINKVT7LGAGTMGAQLAALFWAGLKVKLLDIVVDKNDPNLIAK 

FDLNIASHLT YGNFDDDLVNDDADL YI EAVKED I E I KHAVWQQVLQHAKE DALFATNTSG 

IPINAIAQAFNEKDQERFFGLHFFNPPRIMKLVELIPTSHTKESIILDVKNFAQNVLGKG 

VI WNDVPGFVANRVGTQTMNDIMYRAEQHKI S I VP VDALTGQ A I GR P ECTGT YALSD L VG 

LDIAVSVIKGMQQVPEETPYFHDVKIVNTLFDNGALGRKTKQGFYKKDKETKARIiVYDVE 
KQDYVPVSQPQLP ILNE FNKDLVHNLDTI FNAQDEAGLFLWETLRNNFYYSAINVPKATD 
DFRDIDRALVWGFNWKLGPFQLWDAMGYERVKTRMEDELGDLPQWISDLDGGFYKQDETI 
EYATPISHFVKDELWDKGDAKLSVTHDDQLLLKLQSKNNVITDEFNDALVDAIDLLENDH 
YTSIWIYADGNNFSVGANLFLMKXAHEDGLVDDVVAQSIDKLHYSFNRLKYSLKPVVTAV 
QGRALGGGCELVLYSPIWAASETYIGLVEAGVGLLPSGGGLAEMADRILRTSHKFDDKQ 
ASMTKVLTNI AFAKV5 TNAFE ARR YGYLRDTDT 1 1 FNTAQRVE VALKRAKYEAETNY I PN 
PRHQYIALGEDFKALIQGQLDAQRRGHFISDHDYHIALNIATIIAGGDLPRNTFINQRYI 
QSLEKIGFIDLLKSKKSYERIAHMLKTGKPLRN ~ 



>G2179_STAAU8325, UNDEFINED PRODUCT 2057714:2058967 FORWARD 
MW:46482 

MHFTLVFILFLGGIYMTFEKETVLKTLFPEDVLSIAKGLTDGEVEFLQQVDSLLESKYRE 
NINQHWIDATVPEDYFKDLGELNYFNNPLLYKDRPNAJCMPSQLFQFFMSYLLARFDIS^ 
TLLGVHQGLGHNTFYFGGSKEQIAKYVPKLQSHELRTCFALTEPEHGSDVAGGLETVAER 
QGDTWVINGEKKWIGGAHV5DVIPVFAVNKETGKPHCFWRPEQDGVDIEVIDNKIALRI 
VPNAL I KLTNVKVD EADRLQN ITS FKD IAKILYS TRAGVAYMATGGMAGALRATLD YVTE 
R KQ FGKP I S KYQL I QE KIiAMMQGNLAQAMATCAQLANMQAHGS YD EVATSTAKMMNALRL 
RETVAMGRGITGGNGILADDYDIARFFSDAEAIYTYEGTHEINALVIGRALTGDSAFV 
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LOCUS 21 (G3) 



G192 7FRG 

MNI LFAITGI AFALFVAFLF 



>G1928_STAAUB3 25, UNDEFINED PRODUCT 1810990:1811910 REVERSE 
MW:32866 ^ 

MANLQ KYI E Y S RE VQQARE NNQ P I VALE S T 1 1 SHGMP Y PQNVEMATT VBQ 1 1 RNNGAI PA 
T I AI IDGKIKIGLESEDLEI LATS KDVAKVSRRDLAE VI AMKCVGATTVATTM I CAAMAG 
I QFFVTGGIGGVHXGAEHTMDI SADLEELSKTNVTVI CAGAKS I LDLPKTMEYLETKGVP 

VIGYQTNELPAFFTRESGVKLTSSVETPERLADIHLTKQQLNLEGGIWANPIPYEHALS 

KAYIEAIINEAWEIAENQGIKGKDATPFLLGKIVEKT 

VAVNKLL 



G1929 

LDHVQQFENASTGSYTALISKEGDMTYGLADMEVFDYITPE 

FLIKRSHLLKKAKCIIVDLNLGKEALNFLCAYTTKHQIKLVITrVSSPKMKNMPDSLHAI 
DWIITNKDETETYLNLKIESTDDLKIAAKRW1TOLGVKWIVTNGVKELIYRSGEEEIIKS 
VMPSNSVKDVTGAGDSFCAAWYSWLNGMSTEDILIAGMVNAKKTIETKYTVRQNLDQQQ 
LYHDMEDYKNGKFTKVY : 



LOCUS 22 {119) 



>G0974 FRG_STAAU8325, UNDEFINED PRODUCT 974673:975977 REVERSE 
MW:47346 

VNEiWNEQIIDISGPLKGEIEVPGDKSMTHRAIMLASI^^ 

FRLLGVEIKEDDEKLWTSPGYQSFNTPHQVLYTGNSGTTTRLLAGLLSGLGIESVLSGD 
VSIGKRPMD — - ___________ 



>G0975_STAAU8325, UNDEFINED PRODUCT 975981:977042 REVERSE 
MW:40300 

MKLQTTYPSNNYPIYVEHGAIDHISTYIDQFDQSFILIDEHVNQYFADKFDDILSYENVH 
KVI IPAGEKTKTFEQYQETLEYILSHHVTRNTAI IAVGGGATGDFAGFIAATLLRGVHFI 
QVPTTI LAHDSS VGGKVG INS KQGKNLIGAF YRPTAVI YDLVFLKTLPFEQ I LSGYAEVY 
KHAL LNGE S ATQD I EQH F KDRE I LQ S LNGMD KY I AKG I ET KLD I V I APE KEQG VR KF LNL 

GHTFGHAVEYYHKIPHGHAVMVGIIYQFIVANALFDSKHDINHYIQYLIQLGYPLDMITD 
]LDFI^ 

>G0976 FRG_STAAU8325, UNDEFINED PRODUCT 977071:978240 REVERSE 

MW:43249 _ 

DFYDSETFKANLDRNDTOVIDDSIAQAMRDKIDEAK^ 

YDRK 

LDGKIAQGWSINAFKGVSFGEGFKAAEKPGSEIQDEILYNSEIGYYRGSNHLGGLEGGMSN 
GMPIIVNGVMKPIPTLYKPLNSVDINTKEDFKATIERSDSCAVPAASIVCEHWAFEIAKAL 
LEEFQSNHIEQLKQQIIERRQLNIEF 



LOCUS 24: 



G0243FRG 

DRPI QVGSHFH FYEANAALD FEREMAYGKHLDI PAGAAVRFE PGDBCKEVQLVE YAGKRKI FG 
FRGMVNGPIDESRVYRPTDENDEYAGVFGDNGAENVNKKGGKRS 
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>G0244_STAAU8325, UNDEFINED PRODUCT 21854 9:220251 FORWARD 

MW:61780 

MSFKMTQNQYTSLYGPTVGDS I RLGDTNLFAQ I E KDYAVYGEEATFGGGKS I RDGMAQNP 
RWRDDVNVADLVISNAVIIDYDKWKADIGIKNGYIFAIGNAGNPDIMDNVDIIIGSTT 
DIIAAEGKIVTAGGIDTHVHFINPEQAEVALESGITTHIGGGTGASEGSKATTVTPGPWH 
IHRMLEAAEGLPINVGFTGKGQATNPTALIEQINAGAIGLKVHEDWGATPSALSHALDVA 
DEFDVQIALHADTLNEAGmEDTMAAVKDRVLHMYHTEGAGGGHAPDLIKSAAFSNILPS 
STNPTLPYTHNTVDEHLDMVMITHHLNAAIPEDIAFADSRIRKETIAAEDVLQDMGVFSM 
I S SDSQAMGRVGE VI TRT WQVAHRM KEQRG PLDGD FEHNDNNR I KR Y I AKYT I NPA I THG 
ISEYVGSIEPG 



>LOCUS 25: 

G0027_STAAU8325, UNDEFINED PRODUCT 32103:32513 REVERSE 

MW: 16524 

MNE YRNKKG PD YS I FKNNWKV LLMPTS KT I F S KYRWNKS FKAYKRS SD I VE FMLSKDD I L 
RHSYELVQGLRKDLRLCNWPKFINRLNSVSKXSVSKGWKWKYYRKHQRMLRNT 
FNNGAIEGINNKI KLIK 



LOCUS 26: 



>G2458FRG_STAAU8325 / UNDEFINED PRODUCT 2348221:23 50185 REVERSE 
MW:69055 

VKIMRVTELLTKDTIAMDLMANDKNGVIDELVNQLDKAGKIiSDVASF 

G I GEGIA I PHAKVAAVKS P AI AFGKS KAGVDYQS LDMQ PAHL FFMI AAPEGGAQTHLD AL 

AKLSGILMDENVREKLLHASSPEEVLAI 



>G2459_STAAU8325, UNDEFINED PRODUCT 2350185:2351102 REVERSE 
MW:32573 

MI YTVTFNPS ID YVI FTND FKIDGLNRATATYECFAGGKGINVSRVL KTLDVE S TALGFAG 
GFPGKFIIDTLNNSAIQSNFIEVDEDTRINVKLKTGQETEINAPGPHITSTQFEQLLQQI 
KNTTSEDIVIVAGSVPSSIPSDAYAQIAQITAQTGAKLWDAEKEIiAESVLPYHPLFIKP 
NKDELEVMFNTTVNSDTDVIKYGRLLVDKGAQSVIVSLGGDGAIYIDKEISIKAVNPQGK 
VWWGSGDSWAGMVAGIASGLTIEKAFQQAVACGTATAFDEDLATRDAIEKIKSQVTI 
SVLDGE 



G2460FRG 



DRTGCSASTIRRDLSKLQQLGKLQRVHGGAM 

LKENRMVEANLTEKIATNLDEKK>1IAKIAANQINDN^^ 

WTNGLTHVE AL LKKG I KT I MLGGQ VKENTLAT I G S SAME I L RR YC FD KAF I GMNGLD I E 
LGLTTPDEQEALVKQTAMSLANQSFVLIDHSKFNKVYFARVPLLESTTIITSEKALNQES 
LKEYQQKYHFIGGTL 



LOCUS 27: 



G1326FRG 

GSPVLNSKHELIGILYAGSGKDESEKNFGVYFTPQLKEFIQNNIEK 



>G1327 STAAU8325, UNDEFINED PRODUCT 1284689:1285450 FORWARD 
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MW:27870 , , 

MYLPIKIIKREELKMNKNWIKSLAALTILTSOT^ 

NI F PYTGWAFKS ATGFWGKNT ILTNKHVSKNYKVGDRITAHPNSDKGNGGI YS I KKlY 

NYPGKEDVSVIQVEERAIERGPKGFNFNDNVTPFKYAAGAKAGERIK^^ 

LYESTGPVMSVEGSSIVYSAHTE5GNSGSPVLNSNNELVGIHFASDVKNDDNRNAYGVYF 

TPEIKKFIAENIDK ~~~~ ~ 



>G132 9_STAAU8325, .UNDEFINED PRODUCT 1285505:1286227 FORWARD 

MW:26340 

LKMNKNIVIKSMAALAILTSVTGINAAWEETQQIAN^ 

DATG FVIGKNT 1 1 TNKHVS KD YKVGD RI TAH PNGDKGNGG I YKI KSIS DYPGDED I SVMN 
IEEQAVERGPKGFNFNENVQAFNFAKDAK^nDDKIKVIGYPLPAQNSFKQFESTGTIKRIK 
DNILNFDAYIEPGNSGSPVLNSNNEVIGWYGGIGKIGSEYNGAVYFTPQIKDFIQKHIE 

Q . 



>G1330JSTAAU8325, UNDEFINED PRODUCT 1286327:1287067 FORWARD 

MW: 26652 . _ 

MNKQRS TKMNKNI 1 1 KS I AALTI LTS ITGVGTTVVDG I QQTAKAENS VKL I TNTNVAP YS 
GVTWMGAGTG FW GNHT 1 1 TNKHVT YHMKVGDE I KAHPNGF YNNGGGLYKVTKI VP Y PGK 
EDIAWQVEEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGK 
VLSVNGNIVT5DAWQPGSSGSPILNS KREAIGVMYASDKPTGESTRSFAVYFSPEIKKF 
IADNLDK " " " ~ 



>G1332_STAAU8325, UNDEFINED PRODUCT 1287228:1287 941 FORWARD 

MW:25679 

MNKNII I KS I AALT I LT S VTGVGTT WEGI QQT AKAE HNVKLI KNTNVAP YNGVVS IGSG 
TGFIVGKNTIVTNKHWAGMEIGAHIIAHPNGEYNNGGFYKVKKIWYSGQEDIAILHVE 
DKAVHPKNRNFKDYTGILKIASSAKENERISIVGYPEPYINKFQMYESTGKVLSVKGNMI 
ITDAFVEPGNSGSAVFNSKYEWGVHFGGNGPGNKSTKGYGVYFSPSIKKFIADNTDK 



>G1333_STAAU8325, UNDEFINED PRODUCT 1288095:128 8811 FORWARD 

MW:25655 _ 

MNKNI 1 1 KS I AALT ILT S ITGVGTTMVEGIQQTAKAENTVKQITNTNVAP YSGVTWMGAG 
TGFWGNHTIITNKHVTYHMKVGDEIKAHPNGFYNNGGGLYKVT^ 

EEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGKVLSVNGNI 
VSSDAI IQPGSSGSPILNSKHEAIGVIYAGNKPSGESTRGFAVYFSPEIKKF IADNLDK 



>G1334FRAG._STAAU8325, UNDEFINED PRODUCT 1288994:129073 0 

FORWARD MW: 66904 

MILKAFESYNI S I KF FNNNCAT KT QNFHHQH PNYQHRN1 TKCYNKS I TQRD KLLMQRRRN 
HMSITEKQRQQQAELHKKLWSIANDLRGNMDASEFRNYILGLIFYRFLSEKAEQEYADAL 

SGEDITYQEAWADEEYREDLKAELID 



ORF1 (AF7) 



SGTGFIVGK^IVTNKHVVAGMEIGAHIIAHPNGSYNNGGFYKVKKIVRYSGQEDIAILH 
VEDKAVHPK1TONFKDYTGILKIASEAKENERISIVGYPEPYINKPQMYESTGKVL5VKGN 
MI ITDAFVE PGNSGSAVFNSKYEWGVHFGGNGPGNKSTKGYGVYFSPE I KKFI ADNTDK 



ORF2 (AF7) 

MNKN 1 1 1 KS I AALT I LT S I TG VGTTMVEG I QQ T AKAENTVKQ I TNTNVAP Y S 
GVTWMGAGTGFWGNHTI ITNKHVTYHMKVGDE IKAHPNGFYN^ 

EDIAWQVEEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGK 
VLSVNGNIVSSDAIIQPGSSGSPILNSKHEAIGVIYAGNKPSGESTRGFAVYFSPEIKKF 
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IADNXiDK 



LOCUS 28 (H13 0) 



>G1388_STAAUB325, UNDEFINED PRODUCT 1337496:1338446 REVERSE 
MW:36053 

MGNHFQYAFENKRYHTWyYHLKNKFGQKIFKVALDGGFDCPNRDGTVAHGGCTFCSAAGS 
GDFAGNRADSIAVQFK^IKEKMHEKWHEGKYIAYFQAFTNTHAPVEVLKEKFEPVLKEPG 
WGLSIGTRPDCLPDDWEYLADLNQRTYLWVELGLQTIHQSTSDLINRAHDMKTYYDGV 
AKLRKHN INVCTHI I NGL PGED YDMMMATAKEVAQMDVQG I KI HLLHLLKGT PMVKQYDK 
GLLTFMTQEE YTNLWDQLEVI PPEM I VHRITGDGP IDIMVGPMWSVNKWEVLNGIDAEL 
ARRNS YQGLRYKS KVKQ 



>G1389_STAAU8325, UNDEFINED PRODUCT 1338556:133 9734 FORWARD 
MW:43345 

MNIPK^VWWLVIGMALNITGSSFLWPLNTIYMKQELGKSLTVAGLVLMINSFGMVIGNLL 
GGSLFDKLGGYKTILIGTFTCLCSTTLLNFFHGWPWYAVWLVMLGFGGGMI I PAI YAMAG 
AVW PNGGRQTFNAI YLAQN I GVAVGAAMGGF VAE FS FN Y I FLANL I M YWFALVAVTQFN 
IEINAKVKYPTHLDITGKKNKARFISLVLICAMFAICWVAYIQWESTIASFTQSINISMA 
QYS VLWT INGI M I LVAQ PL I KP I L YLL KGNLKKQMFVG 1 1 1 FM L S F FVTS FAENFT I FW 
GMIILTFGEMFWPAVPTIANQLAPDGKQGQYQGFVNSAATVGKAFGPFLGGVLVDAFNM 
RMM FI GMMLLLVFAL I L LMVFKENNTQ PKKIDA 



>G1390_STAAU8325, UNDEFINED PRODUCT 1340025:1342439 FORWARD 

MW:91754 

VLNYNHNQIEKKWQDYWDENKTFKTNDNLGQKJCFYALDMFPYPSGAGLHVGHPEGYTATD 

IIS RYKRMQGYNVLH PMGWDAFGL PAEQYALDTGND PRE FTKKNI QTF KRQ I KELG F S YD 

WDREVNTTDPE Y YKWTQWI F I Q L YNKGLAYVDE VAVNWC PALGTVLSNEEVI DGVS ERGG 

HPVYRKPMKQWLKITEYADQLLADLDDLDWPESLKDMQRNWIGRSEGAKVSFDVDNTEG 

KVEVFTTRPDTIYGASFLVLSPEHALWSltTDEYKEKVKAYQTEASKKSDLERTDLAKD 

KSGVFTGAYATNPLSGEKVQIWIADYVLSTYGTGAIMAVPAHDDRDYEFAKKFDLPIIEV 

IETONVEEAAYTGEGKHINSGELDGLENEAAITKAIQLLEQKGAGEKKVNYKLRDWLFSR 

QRYWGEPIPVIHWEDGTMTTVPEEELPLLLPETDEIKPSGTGESPLANIDSFVNVVDEKT 

GMKGRRETNTMPQWAGSCWYYLRYIDPKNENMLADPEKLKHWLPVDLYIGGV^ 

YARFWHKVLYDLAIVPTKEPFQKLFNQGMILGEGNEKMSKSKGNVINPDDIVQSHGADTL 

RLYEMFMGPLDAAIAWSEKGLDGSRRFLDRVWLMVNEDGTLSSKIWTNNKSLDKVYNQ 

TVKKyTEDFETLGFNTAISQLMVFINECYKVDEVYKPYIEGFVKMLAPIAPHIGSELWSK 

LGHEES I TYQPWPT YDEALLVDDEVE I WQVNGKLRAKI KIAKDTS KEEMQE I ALSNDNV 

KAS IEGKD IMKVIAVPQKLVNI VAK 



LOCUS 29A (N10/GE2) 



>G2804_STAAU8325, UNDEFINED PRODUCT 2682166:2682924 REVERSE 

MW;29096 

MAYISLNYHSPTIGMKQNLTVILPEDQSFFNSDTTVKPLKTLMLLHGLSSDETTYMRYTS 
IERYANEHKLAVIMPNVDHSAYANI^YGHSYYDYILEVYDYVHQIFPLSKK^DDNFIAGH 
SMGG YGT I KFALTQGDKFAXAVPLS AVFE AQNLMDLEWNDFS KEAI I GNL S S VKGTEHD P 
YYLLDKAVAEDKQIPKLLIMCGKQDFLYQDNLDFIDYLSRINVPYQFEDGPGDHDYAYWD 
QAI KRAI TWMVND 
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>G2805_STAAU8325, UNDEFINED PRODUCT 2683 043:2685673 REVERSE 
MW:93576 

LKKRIDYLSNKQNKYSIRRFTVGTTSVIVGATILFGIGNHQAQASEQSNDTTQSSKNNAS 
ADSEKNNMIETPQI^TANDTSDISAM'NSANVPSTTKPMSTQTSNTTTTEPASTNETPQ 
PTA I KNQ ATAAKMQDQTVPQEANSQVDNKTTNDAN5 1 ATNS ELKNS QTLDL PQSSPQT I S 
NAQGTSKPSWTRAVRSLAVAEPVWAADAKGTNVCT 
MAANFTVTDK^KSGDYFTAKLPDSLTGNGDVDYSNSNNTMP 

LTKTYTFVFTDYVNNKENINGQF5LPLFTDRAKAPKSGTYDANINIADEMFNNKITYNY 
SPIAGIDKPNGANISSQIIGVDTASGQNTYKQTVFVNPKQRVLGNTWVYIKGYQDKIEES 
SGKV5ATDTKLRIFEVNDTSKLSDSYYADP1TOSNLKEVTDQFKNRIYYEHPNVA5IKFGD 
I T KT YWL VEGH YDNTG KNL KTQVI QENVD PVTNRDYS I FG WNNENWR YGGGS ADGD S A 

VNPKDPTFGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS 
DSDSESDSDSDSDSDSDSDSDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSD5D5DSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSPS 
DSDSDSDSDSDSDSDSDSDSDSDSRVTPPNNEQKAPSNPKGEVNHSNKVSKQHKTDALPE 
TGDKSENTNATLFGAMMALLGSLLLFRKRKQDHKEKA 



>G2806_STAAU8325, UNDEFINED PRODUCT 2686026:2686727 REVERSE 
MW: 27428 

MTENFILGRNNKIiEHELKALADYINIPYSII^PYQSECFVRHYTKGQVIYFSPQESSNIY 
FLIEGNIIREHYNQNGDVYRYFNKEQVLFPISNLFHPKEVNELCTALTDCTVLGLPRELM 
. AFLCKANDDI FLTLFAL INDNEQQHMNYNMALTSKFAKDR 1 I KLICHLCQTVGYDQDEFY 
EIKQFLTIQLMSDMAGISRETAGHIIHELKDEKLVVKDHKNWLVSKHLFNDVCV 



LOCUS 3 0 (N15) 



>G2 078_STAAU8325, UNDEFINED PRODUCT 1955555:1957645 REVERSE 
MW:77813 

MQKAFRNVLVI VI IGVI IFGLFSYLNGNGNMPKQLTYNQFTEKLEKGDLKTLEIQPQQNV 
YMVS GKTKND EDYS S T I L YNNSKE LQ KI TDAAKKQNGVKLT I KE E E KQ S VFVS I L S TL I P 
VW I ALL F I FFLSQAQGGGSGGRMMNFGKS KAXMYDNNKRRVRFSDVAGADE E KQEL I E I 
VDFLKDNKKFKEMGSRI PKGVLLVGPPGTGKTLLARAVAGEAGAPFFS I SGSDFVEMFVG 
VGASRVRDLFDNAKKNAPCIIFIDEIDAVGRQRGAGVGGGHDEREQTLNQLLVEMDGFGE" 
NEG I IM IAATNRPDILDPALLRPGRFDRQI QVGRPDVKGREAILHVHAKNKPLDETVDLK 
AI SQRTPGFSGADLENLLNEASLI AVREGKKKI DMRD I EEATDRVI AGPAKKSRVI S KKE 
RNIVAHHEAGHTIIGMVLDEAEVVHKVTIVPRGQAGGYAMMLPKQDRFLMTEQELLDKIC 
GLLGGRVSEDINFNEVSTGASNDFERATQIARSMVTQYGMSKKLGPLQFGHSNGQVFLGK 
DMQGEPNYSSQIAYEIDKEVQRIVK5QYERCKQILLSHKEQLILIAETLLTEETLVAEQI 
QSLFYEGKLPEIDYDAAKWKDEDSEFNDGKFGKSYEEIRKEQLEDGQRDESEDRKEEKD 
IAEDKKEADKSDEKDEPAHRQAPNIEKPYDPNHPDNK 



>G2077_STAAU8325, UNDEFINED PRODUCT 1954445:1955323 REVERSE 
MW:31822 

MTHDYIVKAIAFDGEIRAYAALTTETVQEAQTRHYTWPTASAAMGRTMTATAMMGAMLKG 
DQKLTVTVDGQGPIGRI IADANAKGEVRAYVDHPQTHFPLNEQGKLDVRRAVGTNGS IMV 
VKDVGMKDYFSGASPIVSGELGEDFTYYYATSEQTPSSVGLGVLVNPDNTIKAAGGFIIQ 
VMPGAKDETISKLEKAISEMTPVSKLIEQGLTPEGLLNEILGEDHVQILEKMPVQFECNC 
SHE KFLNAI KGLGE AE I QNM I KEDHGAEAVCKFCGNKYKYTE EELNVLLE S LA 
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LOCUS 31 



>G2117_STAAU8325, UNDEFINED PRODUCT 1991063:1995499 REVERSE 

MW:170933 

DQLDWNRWRQNETYKTMAVPLGVRGKDDILSLNLH 

EKAHGPHGLVAGTTGSGKSEIIQSYILSLAINFHPHEVAFLLIDYKGGGMANLFKDLVHL 
VGTITNLDGDEAMRAIjTS IKAELRKRQRLFGEHDVNHINQYHKLFKEGIATEPMPHLFI I 
SDEFAELKSEQPDFMKELVSTARIGRSLGIHLILATQKPSGVVDDQIWSNSKTBaiALKVQ 
DRQDSNEILKTPDAADITLPGRAYLQVGNNEIYELFQSAWSGATYDIEGDKLEVEDECTIY 
MINDYGQLQAINKDLSGLEDEETKENQTELEAVIDHIESITTRLEIEEVKRPWLPPLPEI^ 
VYQEDLVETDFRKLWSDDAKEVELTLGLKDVPEEQYQGPMVLQLKKAGHIALIGSPGYGR 
TTFLHNI I FDVARHHR 



LOCUS 32 HE 9 



>G2647_STAAU83 25, UNDEFINED PRODUCT 252850 8:252 9707 REVERSE 

MW:44138 

VINMLYLEVLKNRNFTYLLIGNFLRRSCFVLFSLQIIWFTVELTNQSSLKLSMNT^SQTL 
PFI I FGI FGGAYSDKHNKKKILYLS 



LOCUS 32 P9 



>G2648JSTAAU8325, UNDEFINED PRODUCT 2530085:2534971 REVERSE 

MW:178787 

DPKLPTGEKSEVPGKPGIKNPETGDWR 

PPVDSVTKYGPVXGDSIVEKEEIPFEKERKFNPDIAPGTEK 

PLTGEIISKGESKEEITKDPINELTEYGPBTITPGHRDEFDPKXPTGEKEEVPGKPGIKN 
PETGDWRPPVDSVTKYGPVKGDSIVEKEEIPFEKERKFNPDLAPGTEKVTREGQKGEKT 
ITTPTLKNPLTGVIISKGEPKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEV 
PGKPGIKNPETGDWRPPVDSVTKYGPVKGDSIVEKEEIPFKKERKFNPDLAPGTEKVTR 
EGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKL 
PTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPVKGDSIVEKEEIPFEKERKFNPDLA 
PGTE KVTREGQKGE KT I TTPTLKN PLTGE IIS KGE S KEE ITKDPI NELTE YG PET I TPGH 
RDEFDPKLPTGEKEEVPGKPGIKNPETGDVVRPPVDSVTKYGPVKGDSIVEKEEIPFKKE 
RKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYG 
PETITPGHRDEFDPKLPTGEKEEVPGKPGIKKPETGDVTOPPVDSVTKYGPVKGDSIVEK 
EEIPFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDP 
INELTEYGPETITPGHRDEFDPECLPTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPV 
KGDSIVEKEEIPFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGES 
KSEITKDPVNELTEFGGEKIPQGHKDIFDPNLPTDQTEKVPGKPGIKNPDTGKVIEEPVD 
DVIKHGPKTGTPETKTVEIPFETKREFNPKLQPGEERVKQEGQPGSKTITTPITVNPLTG 
EKVGEGQPTEEITKQPVDKIVEFGGEKPKDPKGPSNPEKPSRPTHPSGPVNPNNPGLSKD 
RAKPNGPVHSITOKNDKVKKSKIAKESVANQEKBCRAELPKTGLESTQKGLI FSSI IGIAGL 
MLLARRRKN 



LOCUS 33 



>G2811_STAAU8325, UNDEFINED PRODUCT 2691933:2692430 REVERSE 
MW:19378 

MNLFFNTRNVTTKGVYNMKJCSKRLEIVSTIVKKHKIYKKEQIISYIEEYFG 
KDLKELNIYRVPIDCETWIYKAINNQTEQEMREKFRHYCEHEVLSSIINGSYIIVKTSPG 

FAQGINYFID 
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>G2812_STAAU8325, UNDEFINED PRODUCT 2692749:2694275 REVERSE 
MW:56329 _ 

QATL I TNEDENFVKD E QRAGVDANY YAKQT YD YYKDTFGRE S YPN 

QG S P I VS LTHVNNYGGQDNRNNAAW I GDKM I YGDGDGRTFT S LSGAND VVAHE LTHGVTQ 
ETANLEYKDQSGALNESFSDVFGYFVDDEDFLMGEDVYTPGKEGDALRSMSNPEQFGQPA 
HMITOYVFTEKDNGGVHTNSGIPNKAAYNVIQAre 

DALYQAAKDL YDE QTAE QVYEAWNEVG VE ~ 



LOCUS 34 



>G1540_STAAU8325, UNDEFINED PRODUCT 1494147:1495196 FORWARD 
MW:38745 

MTKHYLNSKYQSEQRSSAMKKITMGTAS 1 1 LGSLVYIGADSQQVNAATEATNATNNQSTQ 
VSQATSQPINFQVQKDGSSEKSHMDDYMQHPGKVIKQNNKYYFQTVLNNASFWKEYKFYN 
ANNQELATTVVNDNKKADTRTINVAVB PG YK5LTTKVH I WPQ INYNHR YTTHLE FE KAI 
PTLADAAKPNNVKPVQPKPAQPKTPTEQTKPVQPKVEKVKPTW 

DTTKI3QTKTQTAHWKTAQTAQEQNKVQTPVKDVATAKSESNNQAVSDNKSQQTNKVTKH 
NETPKQASKAKELPKTGLTSVDNFISTVAFATLALLGSLSLLLFKRKESK 

^ . __ » - 

>G1539_STAAU8325, UNDEFINED PRODUCT 1493258:1493938 REVERSE 
MW:24836 L _ 

LKNI LKVFNTT I LAL III I ATFSNS ANAAD S GTLNYE VYKYNTNDT S I AND YFNKPAKYI 
KKNG KL YVQ I TVNH SH WI TGM S I EGHKENI I S KNTAKD E RT S E FE VS KLNG KI DG KI D VY 

IDEKVNGKPFKYDHHYNITYKFNGPTDVAGANAPGKDDKNSASGSDKGSDGTTTGQSESN 
SSNKDKVENPQTNAGTPAYIYAIPVAS IALLIAITLFVRKKSKGNVE 



LOCUS 3 5 P15 



>G2062_STAAU8325, UNDEFINED PRODUCT 192 73 77:1928480 FORWARD 
MW:40937 

NSYLSDEVTRVGRGTLRKIGPKDRIIKPLT 

YLYNKDLERTGLLNTAALLL KYDDTADQETVEKNNY I KEHGLKAFLSEYAKVDDGLADE I 
IEAYNSLS " " 



>G2063_STAAU8325, UNDEFINED PRODUCT 1928805:193 6238 REVERSE 
MW:263021 

AWTANAD I DNAAANND VDNABCTTNEAT IAA I TPDANVKPAAKQAI AD KV 

QAQETAIDGNNGSTTEEKAAAKQQVQTEKTTADAAIDAAHTNASVEAAKXAAIAKIEAIQ 
PATTTKDNAKEAI ATKANERKTAI AQTQD I TAE E I AAANAD VDNAVTQANS N I EAANS QN 
DVDQAKTTGENS I DQVT PTVNKKATARNE I TAI LNNKLQE I QATPDATDEEKQAAD AE AN 
TENGEG^NQAISAATTNAQVDEAKANAEAAINAVTPKVVKKQAAKDEIDQLQATQTNVINN 
DQNATTEEKEAAI QQLATAVTDAKNNI TAATDDNGVDQAKDAGKNS I QSTQ PATAVKSNA 
K1TOVDQAVTTQNQAIDNTTGATTEEKNAAKDLVL 
VADIQGITADTTIKI)VAKDELATKANEQ^^ 

IENAQSIDDVNTAKDNAIQAIDPIQASTDVKTNARAELLTEMQNKITEILNNNETTNEEK 
GND IGPVRAAYEEGLNNI NAATTTGDVTTAXDTAVQKVQQLHANPVKKPAGKKE LDQAAA 
DKKTQ I EQT PNASQQE I ND AKQEVDTELNQ AKTNVDQS STNE YVDNAVKEGKAKI NAVKT 
FS E YKKDALAKI EDAYNAKVNSADNS NAS TS SE I AE AKQKLAE LKQT ADQNVNQATS KDD 
I E VQIHND LDN I ND YT I PTGKKES ATTDL YAYADQKKNNI S ADTNATQDEKQQAI KQVDQ 
NVQT ALE S I NNG VDNGD VDD ALTQGKAA I DAI Q VP AT VKP KANQA I E VKAEDT KE S I DQ S 
DQLTAEE KTEALAM I KQ ITDQAKQG I TDATTTAE VE KAKAQGLE AFDNI QI DSTE KQKAI 
EELETALDQ I EAGVNVNADATTEEKSAFTNALEDI LSKATEDI SDQTTNAE I ATVKNS AL 
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EQLKAQRINFEVKKNALEAIREVVNKQIE I 1 KNADADASAKE I ARTDLGR YFDRFAD KLD 
KTQTNAEVAELQNVTIPAIEAIVPQNDPDANDTNNGIDNNDATANSNANATPENTGQPNV 
S BTTANGKAD AS PTT PI^SDAATGETTATS ATDDAITOKP QANNNS S VDASTNS PTMDNDV 
TSKPEVESTNNGTTDKPVTETDNATPAESTTNNNSTTTATNENAPTGSTATAPTTASTEA 
ASSADSKDNASVNDSKQNASVNNSAESQSTNDKYAQPKSENK^^ 
TTETL PS AD I TEPNVP SNTS KDKEE STTNQTDAGQLKSETNVASNEADKS P S KADTBVSN 
KPS TS AS S E AK EKMT S TNVS QKDDTATADTNDTQKSVGSAANNKATQNDGANAS PATVSN 
GSNSANQDMLNWNTDDHQAKTKSAQQGKVNKAKQQACT 
• GMAFLIRRFTKKDQQTEE ~ "*" "~ ~~ ~" 



LOCUS 36 



>G273 2_STAAU83 25, UNDEFINED PRODUCT 2619995:2620498 REVERSE 

MW:19899 

MKKEIKMAINIIEYNRSYKEELIEFILSIQKNEFNIKIDRDDQP 



>G2733_STAAU83 25, UNDEFINED PRODUCT 2620759:2621457 REVERSE 

MW:24203 

MKKT I MAS SLAVALGVTG YAAGTGHQAHAAEVNVDQAHLVDLAHNHQDQLNAAPI KDGAY 
DIHFVIO)GFQYNFTSNGTTWSWSYEAANGQTAGFSNVAGADYTTSYNQGSNVQSVSYNAQ 
SSNSNVEAVSAPTYHNYSTSTTSSSWLSNGNTAGATGSSAAQIMAQRTGVSASTWAAII 
ARE SNGQVNAYNPS GASGLFQTM PGWG PTNTVDQQ I NAAVKA YKAQGLGAWG F 



>G273 4_STAAU83 25, UNDEFINED PRODUCT 2622068:2623216 REVERSE 

MW:40979 

SASIGISATEAVLIIGTSKVNRLGVPLSVFFGGVKMMIPNMVKYPILMLPILTTA 

IVS GLVS AIiVG I HGTKE SAGFGFI GMVGP I NAFKFMEVDS AWLSVLL I WAFFWP F VTA 
WLADI I YRKVFRLYTND I FKFMG 



LOCUS 37 



>G2 805_STAAU8325, UNDEFINED PRODUCT 2683043:2685673 REVERSE 

MW:93576 

LKKRIDYLSNKQNKYSIRRFTVGTTSVIVGATILFGIGNHQAQASEQSNDTTQSSKNNAS 
ADSEKNNMI ETPQLNTTANDTSDI SANTNSANVDSTTKPMSTQTSNTTTTEPASTNETPQ 
PTAIKNQATAAKMQDQTVPQEANSQVDNKTTNDANSIATNSELKNSQTLDLPQSSPQTIS 
NAQGTS KPS VRTRAVRS L AVAE PWNAADAKGTNVNDKVTAS NFKLSCTT FD PNQ S GNTF 
MAANFTVTDKVKSGDYFTAKLPDSLTGNGDVDYSNSNNTMPIADIKSTNGDVVAKATYDI 
LTKTYTFVFTDYVNNKENINGQFSLPLFTDRAKAPKSGTYDANINIADEMFNNKITYNYS 
SPIAGIDKPNGANI SSQI IGVDTASGQNTYKQTVFVNPKQRVLGNTWVYIKGYQDKIEES 
SGKVSArDTKLRIFEVNDTSKLSDSYYADPNDSNLKEVTDQFKNRIYYEHPNVASIKFGD 
irKTYWLVEGHYDNTGKNLKTQVIQENVDPVTNRDYSIFGWNNENWRYGGGSADGDSA 
VNPKDPTPGPPVDPEPSPDPEPEPTPD 



>G2806_STAAU83 25 / UNDEFINED PRODUCT 2686026:2686727 REVERSE 

MW:27428 ; ' 

DHKNWLVS KHLFNDVCV 
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LOCUS 38 



>G0307_STAAU832 5, UNDEFINED PRODUCT 273255:274481 REVERSE 
MW:45016 . 

I LWLNL flaw f f I yfdwgq kavrgaa 

NGIAVAA/QSAHAGTGFAFASLTNVK^IMDMAVAALFPILLIVPLFDILMYFNILPKIIGGI 
GWLLAKVTRQPKFES FFGI EMMFLGNTEALAVSS EQL KRMNEMRVLT I AMMSMSSVSGAI 
VGAYVQMVPGELVLTAI PLNIVNAIIVSCLLNPVSVEEKEDIIYSLKNNEVERQPFFSFL 
GDSVLAAGKLVLIIIAFVISFVALADLFDRFINLITGLIAGWIGIKGSFGLNQILGVFMY 
PFALLLGLPYDEAWLVAQQMAXKIVTNEFVVMGEISKDIASYTPHHRAVITTFLISFANF 
STIGMIIGTLKGIVDKKTSDFVSKYVPMMLLSGILVSLLTAAFVGLFAW 



LOCUS 39 



>G0761_STAAU8325, UNDEFINED PRODUCT 754164:754763 REVERSE 

MW:23413 

MRISMEGFS V I NFDNFKKYQES FG YMAQQLCF PE KLTFHP KTFEET I S K 



>G0762_STAAU8325, UNDEFINED PRODUCT 754732:756288 REVERSE 
MW:59413 

LKIKAQVAIVrVLNLDKCIGCHTCSVTCKNTWTNRPGAEYMWFNNVETKP 

HYKGG WLNRKGKLE LKSGS R I S KI ALGK I F YNPDMPL I KD YY5 PWNYNYEHLTTAKSGK 

HSPVARAYSEITGDNIEIEWGPNWEDDLAGGHVTGPKDPNIQKIEEDIKFQFDETFMMYL 

PRLCEHCLNPSCVASCPSGAMYKRDEDGIVLVDQDACRGWRYCMTGCPYKKVYFNWKTNK 

AE KCT FC F PR I E AGM PTVCS E TCTGRM R YLGVLL YDADR VHEAAS AVD E KDL YEKQLD I F 

LNPFDEEVIAQAEKI)GIGYDWIEAAQNSPIYKXAIEYKLAFPLHPEFR 

P I M S YFEGKNTTQNPDAI FPAIEE MRL P I EYLANI FTAGDTE PVKGALQRMAMMRS YMRS 

QVTQQPFDTSRLERLGITERQTKDMYRLLGLAKYEDRFVIPTSHKETYLDTYHAQGSTGY 
NYGGEHFGDNCEG CGVAVGSGKTGQE I YNENFYGG I FRD 



>G0763_STAAU83 25, UNDEFINED PRODUCT 756281:759967 REVERSE 

MW:139830 

DHEVFQQFGESLPVYKPTLPPMVFGNRDKKIKGGTDALVL 

RYLTPHGKWNIHSMYQDNKHMLTLFRGGPTVWISNEDAEKHDIQDNDWLEVYN^ 
• RAVISHRMPKGTMFMYHAQDKHIQTPGSEITDTRGG5HNAPTRIHLKPTQLVGGYAQISY 
HFNYYGPIGNQRDLYVAVRKMKEVNWLED 



LOCUS 4 0 



>G2 7 8 1_STAAU8 3 2 5 , UNDEFINED PRODUCT 2662464:2663147 REVERSE 
MW:26238 

MTNQFKNKQSKLHDSLESITKNLYATPTSELPFDNRFLFK5FILKRETGNIVIYHSGHLG 
DSQQD IAS LGGVS KVLMNH — 



>G2782_STAAU8325, UNDEFINED PRODUCT 2663414:2665033 REVERSE 
MW:60237 • 

LKKEKVMDWTTFIGWAVLLFAVIPMMAFPKASEDIITGINSAISDSIGSIYLFMGLAIF 
CFVMYIAFGKyGNVTLGKASDKPEFNTFTWAAMLFCAGIGSDILYWGVIEWAFYYQVPPN 
GAK5MSDE ALQYATQ YGM FH WG PI AW AI YVLPALP IGYLVFVKKQ P VYKI SQACRP I LKG 
QTDKFVGKWD I LF I FGLLGGAATS LALGVPL I S AGI ERLTGLDGKNM I LRS A I LLT I TV 
I FAISSYTGLKKGIQKLSDINVWLS FVLLAF I F 1 1 G PTVF I METTVTG FGNMLRD FFHMA 
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TWLEPFGGIKGRKETNFPQDWTIFYWSWWLVYAPFIGLFIARISKGRRLKEWLGTIIYG 
TLGCVLFFGIFGNYAVYLQISGQFNVTQYLNTHGTSATIIEVVHHLPFPSLMIVLFLVSA 
FLFIATTFDSGSYIIJ^SQKW^GEPLRANRLFWAFALCLLPFSLMLVGGERALEVLKT 
AS I LAS VPL I VI FI FMM I S FLI I LGRDR I KLETRAE KLKEVERRS LRI VQVS EEEQDDNL 



>G2787_STAAU8325, UNDEFINED PRODUCT 2666088:2667935 REVERSE 

MW:70480 

DHCYECDYDGD FEATS KGFKCPNCGNDNPKTVDVVKRTCGYLGNPVQRPVIKGR 

HKEI CARVKHMKAPKE 



LOCUS 41 



>G2 5 67_STAAU8 3 25, UNDEFINED PRODUCT 2448105:2448794 REVERSE 

MW:25305 

LI SMEW I LFD KDGTLI E FDRS WE KIGVRFVQSLLETF PVHNKEAALRQLGV I KE S I DPKS 
VMGSGSLQQIIQAFNDVTGQDTTDWSKSTSQKLVDERIPEINWVEGVKEALIDLKAKGYQ 
LGIVTSDTKKGVEQFLAHTNATSLFDLIISTEADAYEKPNPKVLSPLFEQYNVD 



>G2568_STAAU83 25, UNDEFINED PRODUCT 2448892:2449062 REVERSE 

MW:6765 

LESRCTKILIKIEYNHENISFMQKLIMTKIPFNEAKHGNKLSLQCLLLSIEGDFTYYYI 



>G2569_STAAU8325, UNDEFINED PRODUCT 2449038:2450111 REVERSE 

MW:40086 

MSQAVKVERRETLKQKPNTSQLGFGKYFTDYMLSYDYDADKGWHDLKIVPYGPIEISPAA 
QGVHYGQSVFEGLKAYKRDGEVALFRPEENFKRLNNSIARLEMPQVDEAELLEGLKQL^ 
IERDWI PEGEGQSLYIRPFVFATEGALGVGASHQYKLLI ILSPSGAYYGGETLKPTKIYV 
ED E YVRAVRGGVG FAKVAGNYAASL LAQTNANKLGYDQVLWLDGVEQ KYI E EVGS MNI F F ' 
VENGECVITPELNGSILPGITRKSIIELAKNLGYEVEERRVSIDELFESYDKGELTEVFGS 
GTAAVI S PVGTLRYEDRE I VINNNETGE I TQKLYDVYTG I QNGTLEDKNGWRVWPKY 



>G2570_STAAU832 5, UNDEFINED PRODUCT 2450449:2451411 REVERSE 

MW:36053 

DPKYDLASMTKLMLEAI EQKDTVKNNN 



LOCUS 4 2 



G2383 



>G2383_STAAU83 25, UNDEFINED PRODUCT 2270269:2271210 REVERSE 

MW:35868 

M S F AS EM KNE LT R I D VDEMNAKAS L SAL I RMNG ALS LS MQQFV I NVQTEN ATT ARR I YS L 
I KRVFNVE VE I LV 



G2384 



>G23 83_STAAU8 325, UNDEFINED PRODUCT 22702 69:2271210 REVERSE 

MW:35868 _ 

MSFASEMKNELTRIDVDEMNAKAELSALIRMNGALSLSNQQFVINVQTENATTARRIYSL 

I KRVFNVEVE I L VRKKMKLKKNN I Y I CRTKMKAKE I LDELGI LKDG I FTHE I DHSMIQDD 
EMRRSYLRGAFIAGGSVWPETSSYHLEIFSQNESHAEGLTKIiMNSYELNAKHLERKKGS 
I T YL KE AE KI S D FL S L I GG YQ ALL KF EDVR I VRDMRN S VNRLVNC ETANLNKTVS AAM KQ 
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VESIKLIDKEIGIENLPDRLREIARIRVEHQEISLKELGEMVSTGPISKSGVNHRLRKLN 
DLADKIRNGEQIEL 



G2385 



>G2385_STAAU8325, UNDEFINED PRODUCT 2272315:2273223 REVERSE 

MW:34812 

SLINAINDEREHLSQIRSIANFVIDTTKLSPKELKERIRRYYEDEEFETFTINVT 

SFGFKHGIQMDADLVFDVRFLPNPYYVVDLRPLTC 

LDFMIPGYKKEGKSQIiVIAIGCTGGQHRSVALAERLGNYLNEVFEYNVYVHHRDAHIESG 
EKK ' ' ' 



LOCUS 43 



G1925 



>G1925_STAAU8325, UNDEFINED PRODUCT 1807198:1808076 FORWARD 

MW:33043 

DQLIAKYDL ^ 



G1926 



>G1926_STAAU8325, UNDEFINED PRODUCT 1808110:1809648 FORWARD 

MW:56155 

MLPMKEVGFGTLNWAVI I YLLAMLFIGVYFTKRASQSTNSFFTASGRLPSWWGFS I YA 

TTLSAITFMSTPEKAFLTDWSYIAGNIAIVAI I PLLI YFYVPFFKKLKVTSAYEYLEARF 
GPSIRVIGSLLFWYHLGRVAIVIYLPTLAITSVSDMNPYIVASLVGLLCILYTFLGGFE 
GVWSDFIQGVILLGGALVIIILGVVNIKGGFGWFADAIEHKKLISADNWKLNTAAAAI 
PI I FLGNI FNNLYQ YTASQDWQRYQASDSLKETNKSLWTNGILALI SAPLFYGMGTMLY 
S FYTHEAVL PKG FNT S S WP YF I LT EMP P FVAGL L I AA I FAAAQST I S S S LNS I SAC I S I 
DIKQRFFGKGSERHEVNFARFI 1 1 IAGIFGFGMSLYLIASNSNDLWDLFLFVTGLFGVPL 
AGVFAVGI FTKRTNTFGVI CGLILGI I FAYVYNGVGKGNSPFYVSTI SFTVAFVFAYILS 
FIVPSKHKKDITGLTIFEKDKPSTYISKTATKK 



G1927 



>G1927_STAAUS325, UNDEFINED PRODUCT 1809759:1810976 REVERSE 

MW:44221 

SKAGINFVFGDIQNKNGFTFFLNVLLPLVFISVLIGIFNYIKVLPFIIKYV 
G I AI NKITRMGRLE S Y F AI S T AM FGQ PEVYLT I KD 1 1 P RL S RAKL YT I AT SGMS AV SMAM 
XGSYMQMIEPKFVVTAVMLNIFSALIIASVINPYKSDDTDVEIDNLTKSTETKTLNGKTG 

KPKKVAFFQMIGDSAMDGFKIAVWAVMLLAFIS 

I AF LMG I P WS E AV PAG S LMATKL I TNE FVAMLD F KNVLGD V S ARTQG 1 1 S VYL VS F ANFG 
TVGI IVGSI KGI SDKQGEKVAS FAMRLLLGSTLAS 1 1 SGS I IGLVL ^____ 



LOCUS 44 
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>G2 2 07_STAAU8 3 25, UNDEFINED PRODUCT 2094883:2096472 FORWARD 
MW:59177 



plsslnprltigkqitevifqhkrvskseaksmtidriiekvgikhatrqfdayphelsggmr 
qrvmiamalilkpqiliadepttaldastqnqllqlm 

ddvivnkdgswesgtv 

esifkspqhtytkrlidaipdihqtrpprplnndillkfdrvsvdytspsgslyravndi 
nlairkgetlgivgesgsgkstlaktwglkevsegfiwynelplslfkddelkslrqei 
qmifqdpfas inprfkvidvi krpliihgkvkdnddi i ktwsllekvgldqtflyryph 
elsggqrqrvs i aralave pkvi vcdeavsaldvs i qkdi iellkqlqldfgitylf ith 
dmgvineic 



LOCUS 45 



>G2152_STAAU8325, UNDEFINED PRODUCT 2029896:2030945 REVERSE 

MW:39494 

DQRYYTGSRDENVLSQKLPMS L IHEGVGEWFDSKGVFNKGTKWMVPNT PTEKDDVIA 



LOCUS 46 G5 (1) 



>G2647_STAAU83 25, UNDEFINED PRODUCT 2528508:2529707 REVERSE 

MW:44138 

VINMLYLEVLKNRNFTYLLIGNFLRRSCFVLFSLQIIWFTV^LTNQSSLKLSMMVMSQTL 
PFIIFGIFGGAYSDKHNBCKKILYLS 



>G2648_STAAU8325, UNDEFINED PRODUCT 2530085:2534971 REVERSE 

MW:178787 

PKLPTGE KE E V PGKPG I KNPETGDWR 

PPVDSVTKYGPVICGDSIVEKEEIPFEKERKFNPDLAPGTEK^TREGQKGEKTITTPTLKN 
PLTGEIISKGESKSEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKN 
PETGDWRPPVDSVTKYGPVXGDS IVEKEEI PFEKERKFNPDLAPGTEKVTREGQKGEKT 
ITTPTLKNPLTGVIISKGEPKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKESV 
PGKPGIKNPETGDVVRPPVDSVTKYGPVKGDSIVEKEEIPFKKSRKFNPDLAPGTEKVTR 
EGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKL 
PTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPVKGDSIVEKEEIPFEKERKFNPDLA 
PGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGH 
RDEFDPKLPTGEKSEVPGKPGIKNPETGDWRPPVDSVTKYGPVKGDS IVEKEEI PFKKE 
RKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYG 
PETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPVKGDSIVEK 
EEIPFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDP 
INELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPV 
KGDS I VEKEE I PFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGE IIS KGES 
KEEITKDPVNELTEFGGEKIPQGHKDIFDPNLPTDQTEKVPGKPGIKNPDTGKVIEEPVD 
DVIKHGPKTGTPSTKTVEIPFETKREFNPKLQPGEERVKQEGQPGSKTITTPITVNPLTG 
EKVGEGQPTEEITKQPVDKIVEFGGEKPKDPKGPENPSKPSRPTHPSGPVNPNNPGLSKD 
RAKPNGPVHSMDKNDKVKKS KIAKES VANQE KKRAE LPKTGLE STQKGL I FS S 1 1 G I AGL 
MLLARRRKN 



LOCUS 47 HF6 



>G2560_STAAU8325, UNDEFINED PRODUCT 243 6743:2440789 REVERSE 

MW:146086 

MLNRENKTAI TRKGMVSNRLNKFS I RKYTVGTAS I LVGTTL I FGLGNQEAKAAE STNKEL 
NEATTSASDNQSSDKVDMQQLNQEDNTKNDNQKEMVSSQGNETTSNGNKLIEKESVQSTT 
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GNKVEVSTAKSDEQASPKSTNEDLNTKQTISNQEALQPDLQENKSWNVQPTNESNKKVD 

AKTESTTLNVKSDAIKSNDETLVDNNSNSNNE3^ADIILPKSTAPKRLOT 

STEAKETWDLITSOTTLTWDA^ 

VQVYGLNPEDIK^IGDIKDPNNGETIATAKimTANNLITYTFTDYVDRFNSVQMGIl^ 
YMDADT IPVS KNDVE FNVT I GNTTTKTTA N I QYPD YVVNE KNS I G 



>G2561_STAAU8325, UNDEFINED PRODUCT 2441159:2444143 REVERSE 

MW:1Q7795 

ETSDS 

DSDSDSDSDSDSDSDSDSD5DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD5DSDSDSDSD5DS 
DSDSDSDSDSDSDSDSDNDSDSDSDSDSDSDSD5DSDSDSDSDSDSDSDSDSDSDSDSDS 
DSD9DSDSDSDSDSDSDSDSDSDNDSDSDSDSDSDAGKHTPAKPMSTVXDQHKTAKALPE 
TGSENNNSNNGTLFGGLFAALGSLLLFGRRKKQNK 



LOCUS 49 B13 



G1539 



>G153 9_STAAU8325, UNDEFINED PRODUCT 1493258:1493938 REVERSE 

MW:24836 

LKNILKVFNTTILALI 1 1 1 AT F S NS ANAAD SGTLN YEVY JCYNTNDT S IANDYFNKPAKYI 
KKNGKLYVQ I TVNHSHWI TGMS IEGHKENI I SKNTAKDERT SEFEVS KLNGKIDGKI DVY 
IDEKVNGKPFKYDHHYNITYKFNGPTDVAGANAPGKDDKNSASGSDKGSDGTTTGQSESN 
S SNKDKVENPQTNAGT P AY I YAI P VAS LALL I AI TLFVRKKS KGNVE 



G1540 



>G1540_STAAU8325, UNDEFINED PRODUCT 1494147:1495196 FORWARD 

MW:38745 

MT KH YLNS KYQSEQRS SAM KKI TMGTAS 1 1 LGS LVYI GAD S QQVNAATEATNATNNQ STQ 
VSQATSQPINFQVQKDGSSEKSHMDDYMQHPGKVIKQNNKYYFQTVLNNASFWKEYKFYN 
ANNQELATTVWDNKICADTRTINVAVEPGYKSLTTKVHIVVPQINYNHRYTTHLEFEKAI 
PTLADAAKPNNVKPVQPKPAQPKTPTEQTKPVQPKVE^ 

DTTKDQ 



LOCUS 49 K16 



G1540 



>G1540_STAAU8325 f UNDEFINED PRODUCT 1494147:1495196 FORWARD 

MW:38745 

DQTKTQTAHT VKTAQTAQ EQN KVQT P VKD VATAKS E SNNQAVS DNKS QQTNKVTKH 
NSTPKQASKAKELPKTGLTSVDNFISTVAFATLALLGSLSLLLFKRKESK 



G1542 



>G1542_STAAU8325, UNDEFINED PRODUCT 1495403:1497337 FORWARD 

MW-.72192 

MNKQQ KEFKS FYS IRKS SLGVASVAI STLLLLMSNGEAQAAAEETGGTNTEAQPKTEAVA 
SPTTTSEKAPETKPVANAV5VSNKEVEAPT5ETKEAKEVKEVKAPKETKEVKPAAKATNN 
TYP ILNQELREAI KNPAI KDKDHSAPNSRP IDFEMKKKDGTQQF YHYASSVKPARVI FTP 
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SKPEIELGLQSGQFWRKFEVYSGPKKLPIKLVSYDTVKDYAYIRFSVSNGTKAVKIVSST 
HFNNKEEKYDYTLMEFAQPIYNSADKFKTEEDYECAEKLLAPYKKAKTLERQVYELNKIQD 
KLPEKLKAEYKKKLEDTKKALDEQV^ 

SMMDTFVKHP I KTGMLNGKKYMVMETTl^DYWKDF^EGQRVllTISKDAKI^TRTII FPY 
VEGKTLYDA I VKVHVKT I D YDGQYHVRI VP KEAFT KANTD KSNKKE QQDNS AKKEAT PAT 
PSKPTPSPVEKESQKQDSQKDDNKQLPSVEKENDASSESGKDKTPATKPTKGEVESSSTT 
PTKWSTTQWAKPTTASSKTTKDVVQTSAGSSEAKDSAPLQKANIKNTNDGHTQSQNNK 
NTQENKAKSLPQTGEESNKDMTLPLMALIiALSSIVAFVLPRKRKN 



G1543 



>G1543_STAAU8325, UNDEFINED PRODUCT 1497540:1497668 REVERSE 

MW:4973 

MAVPKRRTSKTRKNKRRTHFKISVPGMTECPNCGRIQIITPCM 



G1544 



>G1544_STAAU8325, UNDEFINED PRODUCT 1497751:14 97846 REVERSE 

MW:3849 

M S LLNS KQQDD S E SRQVD P RLQ KLQQL YD KEQ ~' ~ ~ 



G1456 



>NONE, UNDEFINED PRODUCT 1497815:1498165 REVERSE MW: 12767 

L QLVIHITGTYTMPCARTLVPVKVPLDVTTTEVFDLEGYNQYNDDQDDVDEHYHII 

KDGMVNLQDIVEDIVIIEKPMRAYSEQSDQMLTVGNGWEVIDEDQLDELAKQQATR 



LOCUS 50 GB2 



>G1392_STAAU83 25, UNDEFINED PRODUCT 1343118:134 9675 FORWARD 

MW:238192 

D PAAAAVGNGGAPVAI TAPYTPTTDPNANNAGQNA 

PNEVLSFDDNGIRPSTNRSVPTVNVVNNLPGFTLINGGKVGVFSHANrVRTSMFDSGDNKN 
YQAQGNVI AIiGR I HGTDTNDHGDFNGI EKALTVNPNS EL I FE FNTMTTKNGQGATNVI IK 
NADT^TIAEKTVEGGPTLRLFKVPDNVRNLKIQFVPKNDAITDARGIYQLKDGYKYYSF 
VDSIGLHSGSHVFVERRTMDPTATNNKEFTVTTSLKNNGNSGASLDTNDFVYQVQLPEGV 
E YVNNSLT KD FPSNNS GVDVNDMNVT YDAANRVI T I KSTGGGTANS PARLM PD KI LDLRY 
KLRVNNVPTPRTVTFNETLTYKTYTQDFINSAAESHTVSTNPYTIDIIMNKDALQAEVDR 
RIQQADYTFASLDIFNGLKRRAQTILDENRNNVPLNKRVSQAYIDSLTNQMQHTLIRSVD 
AENAWKXVDQMEDLVNQNDELTDEEKQAAIQVIEEHKNEIIGNIGDQTTDDGVTRIKDQ 
GIQTLSGDTATPWKPNAKKAIRDKATKQREIINATPDATEDEIQPALNQLATDETDAID 
NVTNATTNAD VETAKNNG I NT I GAWPQVTHKKAARD A I NQATAT KRQQ I NSNRE ATQE E 
KNAALNELTQATNHALEQINQATTNANVDNAKGDGLNAINPIAPVTWKQAARDAVSHDA 
QQHIAEINANPDATQEERQAAIDKVNAAVTAANTNILNANTNADVEQVKTNAIQGIQAIT 
PAT KVKTD AKNAI D KS AETQHNT I FNNNDATLE EQQ AAQQLLDQ AVAT AKQN I NAAD TNQ 
EVAQAKDQGTQNI WIQPATQVKTDTRNVVNDKAREAITN INATTGATRE E KQEA INRVN 
TLKNRALTDI GVTSTTAMVNS I RDDAVNQ IGAVQ PHVTKKQTATGVLNDLATAKKQS INQ 
NTNATTEEKQVALNQVDQELlATAIN^IINQADTNAEVDQAQQLGTKAINAIQPNIVKKPAA 
LAQ I NQH YNAKL AE I NAT PDATNDE KNAAINTLNQDRQQAI ESI KQANTNAEVDQAATVA 
ENNIDAVQVDWKKQAARDKITAEVAKRIEAVKQTPNATDEEKQAAVNQINQLKDQAINQ 
INQNQTNDQVD 



LOCUS 50 G10 
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>G1392_STAAU8325, UNDEFINED PRODUCT 1343118:1349675 FORWARD 

MW:238192 

D QGTQN I W I Q P ATQ VKTDTRNVVND KAREA I TN I NATTGATRE E KQ E A I NRVN 

TLKNRALTDIGVTSTTA^^SIRDDAWQIGAVQPHVTKKQTATGVLNDI^TAKKQEI^ 

NTNATTE E KQVALNQVDQ E LATAI NNI NQADTNAEVD QAQQLGT KA I NA I Q PNI VKKPAA 
LAQ INQHYNAKLAE INAT PDATNDE KNAAI NTLNQDRQQAI ES I KQANTNAEVDQAATVA 
ENNID 



LO'CUS 51 (GC8) 



>G2831 FRG_STAAU8325, UNDEFINED PRODUCT 2720353:2721114 

FORWARD MW: 27865 

DPLMLDESLVDIESLSDALMLIESN ~~~ ~~ 



>G2832 FRG_STAAU8325, UNDEFINED PRODUCT 2 721229:2722446 

FORWARD MW: 44105 . 

VLRLVEPLKDIDPLNESESLVLVESLIDIESLSEVDSLTLSEPLNDVEVLNEPDVLVEVE 

PLVDFESLNESDSLTLSELLSDVDTLNDDSSLVLTESLIDCEQLNELDSLTLSDFLNDVE 
TLNEgESLTLVEPLIDLESLSELDSLTLSESFTDSDILCESDML^ITSLADVDVLVESL 
ND I DT L I E PDVLALVE S D VE S LTLS DNDVE S L I LVDVLVE S D I LCE S LVL VR I EVLVE AD 
VLRES LVD VDVLAD PDALVLLDVLCE S LNDVDVE SD S LVLSDVE PDSDVLTDVDKLAMVD 
MRFEVDVLSESLNDADVLCESDS ~~ " 



>G2837 FRG _STAAU8325, UNDEFINED PRODUCT 2720004:2726816 

REVERSE MW : 228019 

ESDSISESTSTSDSISEAISASESTFISLSESNSTS 

DSESQSASAFLSESLSESTSESTSESVSSSTSESTSLSDSTSESGSTSTSLSNSTSGSTS 
ISTSTSISESTSTFKSESVSTSLSM5TSTSLSDSTSLSTSLSDSTSDSKSDSL5TSMSTS 
DSISTSKSDSISTSTSLSGSTSESESDSTSSSESK5DSTSMSISMSQSTSGSTSTSTSTS 
LSDSTSTSLSL5ASMNQSGVDSNSASQSASNSTSTSTSBSDSQSTSSYTSQSTSQSESTS 
TSTSLSDSTSISKSTSQSGSVSTSASLSGSESESDSQSISTSASSSTSESASTSLSDSTS 
TSNSGSASTSTSLSNSASASESDLSSTSLSDSTSASMQSSSSDSQSTSASLSDSLSTSTS 
NRMSTIASLSTSVSTSESGSTSESTSBSDSTSTSLSDSQSTSRSTSASGSASTSTSTSPS 
RSTSASTSTSMRTSTSDSQSMSLSTSTSTSMSDSTSLSDSVSDSTSDSTSASTSGSMSVS 
ISLSDSTSTSTSASEVMSASISDSQSMSESVNDSESVSESN5ESDSKSMSGSTSVSDSGS 
LSVSTSLRKSESVSESSSLSCSQSMSDSVSTSDSSSLSVSTSLRSSESVSESDSLSDSKS 
TSGSTSTSTSGSLSTSTSLSGSESVSEST5LSDSISMSDSTSTSDSDSLSGSISLSGSTS 
LSTSDSLSDSKSLSSSQSMSGSESTSTSVSDSQSS5TSNSQFDSMSISASESDSMSTSDS 

SSISG 



LOCUS 52 (El) 



>G0406 FRG_STAAU83 25, UNDEFINED PRODUCT 370166:372094 REVERSE 

MW:70979 

MTTTFIISYIILALIIVGVINLFLIRSRKKGKRQQKEQQFTTRQSNQSKFKASDLDKTTD 

QSTQRMTHEELRVDNQDDHSQVSLNGYTKGSEKDQEAFTNNKDEEAVAAKNPESSEYKVN 

EKI KKEHKNFI FGEGVSRGKI LAALLFGMFI AI LNQTLLNVALPKINTE FNI S ASTGQWlT" 

MTGFMLVNGILI P ITAYLFNKYS YRKLFLVALVLFTIGSLI CAI SMNFP IMMVGRVLQAI 

GAGVLMPLGSIVIITIYPPEKRGAAMGTMGIAMILAPAIGPTLSGYIVQNYHWNVMFYGM^ 

FIIGIIAILIGFVWFKLYQYTTNPKADIPGIIFSTIGFGALLYGFSEAGNKGWGSVEIET'" 

MFAIGIIFIILFVIRSLRMKSPMLNLEVLKFPTFTLTTIINMWMLSLYGGMILLPIYLQ 

NLRGFS ALP SGLLLL PGS L I MGLLG P FAGKLLDT I GL KP LAI FG I AVMT YATWELT KLNM~~ 
DTPYMTIMGIYVLRSFGMAFIMMPMVTAAINALPGRLASHGNAFLNTMRQLAGSIGTAIL 
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VTVMTTQTTQHLSAFGEELDKTNP 



>G0407 FRG_STAAU8325 f UNDEFINED PRODUCT 372110:372754 REVERSE 

MW;23024 

MPQKGTIAKLDGMEGSMVQAGNPIAYAYNLDDLWTANIDEKDIKDVEVGKDVDVTIDGQKA 
SIKGKVDSIGKATAASFSLMPSSNSDGNYTKVSQVIPVKITLESEPSKQVVPGMNAEVKIHK 
N 



LOCUS 53 (E20) 



>G2244 FRG_STAAU8325, UNDEFINED PRODUCT 2142042:2143301 

REVERSE MW: 46800 

MKLT WGLG YI GL PTS I M FAKHGVD VLGVD I NQQT I DKLQSGQI S I EE PGLQE VYEE VLS 
SGKLKVSTTPDASDVFIIAVPTPNNDDQYRSCDISLVMRALDSILSFLEKGNTIIVESTI 
APKTMDDFVKPVI ENLGFTIGED I YLVHCPERVLPGKI LEELVHNNRI IGGVTEACIEAG 
KRVYRTFVQGEM I ETDARTAEM S KLMENT YRDVN I ALANE LTKI CNNLNI NVLDV I EMAN 
KHPRVNIHQPGPGVGGHCLAVDPYFIIAKDPENAKLIQTGREINNSMPAYWDTTKQIIK 
VLSGNKVTVFGLTYKGDVDD I RES PAFD I YE LLNQE PD I EV 



>G2245_STAAU83 25, UNDEFINED PRODUCT 2143358:2144242 REVERSE 

MW:33683 

MRKNILI TGVHGY I GNALKD KL I EQGHQVDQ I NVRNQLWKS TS FKPYDVL I HTAALVHNN 
SPQARLSDYMQVNMLLTKQ3AQKAKAEDVKQFIFMSTMAVYGKEGHVGKSDQVDTQT 
PTTNYGISKKFAEQALQELI SDSFKVAI WPPMI YGAHCPGNFQRLMQLSKRLPI I PNIN 
NQRSALYIKHLTAFIDQLISLBVTGVYHPQDSFYFPTSSVMYEIRRQSHRKTVLINMPSM 
LNKYFNKLSVFRKLFGNLI YSNTLYENNNALEI I PGKMSLVIADIMDETTTKDKA 



>G2246_STAAU8325, UNDEFINED PRODUCT 2144245:2144799 REVERSE 
MW:21063 

MKRLFDVVSSIYGLVVLSPILLITAIlLIKMESPGPAIFKQKRPTI^^NELFNIYKFRSMKI 
DTPNVATDL^STSYITKTGKVIRKTSIDELPQLLNVLKGEMSIVGPRPALYNQYSLIEK 
RT KANVHT I R PGVTGLAQVMGRDD I TDDQKVA YDH Y YL THQ S MMLDM Y 1 1 YKT I KNI VTS 
EGVHH 



>G2247 FRG_STAAU8325, UNDEFINED PRODUCT 2144813:2146015 
REVERSE MW: 46577 

INTMKYYNLLK 



LOCUS 54 (E105) 



>G2254 FRG_STAAU832 5, UNDEFINED PRODUCT 2152390:2153 505 

REVERSE MW: 42140 

MKLKRLFKTSSMTLVKKKLLTMPMAKREIIMFDDKILLI 



>G2255_STAAU8325, UNDEFINED PRODUCT 2153408:2155321 REVERSE 
MW:72361 

LLMIKKFLNECHNKIINRKDGLGYKQQMRGFMAHLSVKLRLLILALIDSLIVTFSVF 

YILEPYFKTYSVKLLILAAISLFISHHISAFIFNMYHRAWEYASVSELILIVKAVTTSIV 

ITMVWTIVTGNRPFFRLYLITWMMHLILIGGSRLFWRIYRKYLGGKSFNKKPTLVVGAG 

QAGSMLIRQMLKSDEMKLEPVLAVDDDEHKRNITITEGVKVQGKIADIPELVRKYKIKKI 

IIAIPTIGQERLKEINNICHMDGVELLKMPNISDVMSGELEWQLKKVEVEDLLGRDPVS 

LDMDM I S N ELTNKT I LVTGAGGS I GS E I CRQVCNF YP ER 1 1 LLGHGENS I YL INRELRNR 
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FGKIWDIVPIIADVQNRARMFEIMETYKPYAVYHAAAHK^ 

NTAEAAKNAEVKKFVMI STDKAVNPPNVMGASKRIAEMI IQSLNDETHRTNFVAVRFGNV 
LGSRGSVI PLFKSQIEEGGPVTVTHPEMTRYFMTI PEASRLVLQAGALAEGGEVFVLDMG 
EPVICIVDLARNLIKIjSGKKEDDIRITYTGIRPGEKMFEELMNKDEVHPEQVFEKIYRG^ 
QHMKCNEVEAI IQDIVNDFSKEKI INYANGKKGDNYVR 



>G2256_STAAU3325, UNDEFINED PRODUCT 2155251:2156012 REVERSE 

MW:29362 

DQLFFELQSKGFVPIIAHPERNKAISQNLDILYDLINKGALSQVTTASIiAGISGKKIRKLAI 

QMIENNLTHFIGSDAHNTEIRPFLMKDLFNDKKLRDYYEDMNGFISNAKLVVDDK^ 

MPQQDYKQKRWFGL 



LOCUS 55 (E18) 



>G2912 FRG_STAAU83 25, UNDEFINED PRODUCT 2797518:27 98504 
FORWARD MW: 37832 

SKSYDERFTPDEWAYQQHQGNKFKEHFDLNCYLTLLDVLDSHNIDRGRTDVTHVFKNLETK 
VLTMGFIDDLLYPDD 



LOCUS 56 (F5) 

>G1261 FRG_STAAU83 25, UNDEFINED PRODUCT 1216923:1217903 

FORWARD MW: 36061 

HTGKVLLVTEDNLEGSIMSEVSAIIAEHCLFDLDAPIMRLAAPDVPSM 

P FS PVLENE IMMNPEKI LNKMRELAE F 



>G1262_STAAU8325, UNDEFINED PRODUCT 1217919:1219190 FORWARD 

MW:46726 

MEITMPKLGESVHSGTI EQWLVS VGDHIDE YEPLCEVI TDKVTAEVPST I SGT ITE ILVE 
AGQTVAIDTIICKIETADEKTNETTEEIQAKVDEHTQKSTKKASATVEQTSTAKQNQPRN 
NGRFSPWFKLASEHDIDLSQWGSGFEGRVTKKDIMSVIENGGTTAQSDKQVQTKSTSV 
DTSSNQSSEDNSENSTI PWGVRKAIAQNMVNSVTEI PHAWMMIEVDATNLWTRNHYKN 
S FKNKEGYNLTFFAFFVKAVADALKAYPLLNS SWQGNE I VLHKD INI S I AVADENKL YVP 
VIKHADEKSIKGIAREINTIATKARNKQLTAEDMQGGTFTVNNTGTFGSVSSMGIINHPQ 
AAILQVESIVKKPWINDMIAIRNMVNLCISIDHRILDGLQTGKFMNHIKQRIEQYTLEN 
TNIY 



>G1263_STAAU83 25, UNDEFINED PRODUCT 1219532:1219978 FORWARD 

MW:16676 

VIELWMNFDLYMNGWEQARNEIESAGYEQLTTAEDVDKVLKQDGTTLVMINSVCGCAG 
GIARPAASHALHYDVLPDRLVTVFAGQDKEATQRARE YFEGYAPSSPS FALVKDGKI TEM 
IERHQIEGHDVMNVINQLQTLFNKYCEER 



>G1264_STAAU8325, UNDEFINED PRODUCT 1219995:1220972 FORWARD 

MW:36973 

MLKLMPYKI GFRTI KTAVGMTLGVI I SKLLGLDNYAS S AI LWLCI KHTKVHSLQAI I SR 
LVSCFLVLFLGSAIFSLLGQSPIVLGIIVLLFIPLTWLKVQEGVITSCVILLHVFNAKS 
IDAHLIVNETLLLLIGLSIAFTMNLMMPSLDKQLDEYKCKIEQQIADIFSKYSYICEKYE 
DTIAIEFEVLLLNIKKAKSIAFRDVKNHFVRNENSYYHYFDMREEQVELLMRMKPLIESI 
CHKD 



LOCUS 57 (F3) 
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>G0451_STAAU8325, UNDEFINED PRODUCT 410768:412549 FORWARD 
MW:67976 

DLRVLMDAIYEXjNDHQDLREITKPSKMQKIxALAGFLKKIKGTYIESLLKEHKLL 



>G0452jSTAAU83 25, UNDEFINED PRODUCT 412872:414536 FORWARD 

MW:60909 

MEMS VTEVI FS FLGGLGI FLYGLKIMGDGLQASAGPRLRD ILNKFTSNPVLGVI AG IWT 
ILIQSSSGTWITIGLVTAGFMTLKQAIGVIMGANIGTTVTAFIIGIDLGEYAMPILALG 
AFLIFFFKRSKINNIGRILFGFGSLFFGLEFMGDAVKPLASLDGFKQLMLDMSTNPILAV 
IVGAGLTALVQSSSATIGILQEFYQQDLISLNAAIPVLLGDNIGTTITAIIiASLAGSIAA 
KRAALVHVIFNLIGVIIFTIFLPWIHLISLLQDLWHLKPAMTIAVSHGIFNITNTLIQL 
PFVAGLAWIVTKLVPGFCDIADDYKPQHL 



LOCUS 58 (G8) 



>G0922 FRG_STAAU8325, UNDEFINED PRODUCT 915062:915931 REVERSE 

MW:33411 

MPELPEVEHVKRG I EPYVINQKI EHVI FSDKVI EGKAQGKETI I KGI ELDTFKTLS EGYT 
ITNVERRSKYIVFQLDNKREQRTLISHLGMAGGFFIVDELEDIMIPNYRKHWHVIFELSN 
DKKLIYSDIRRFGEIRNVASVASYPSFLEIAPEPFSNEALTYYLNRIHQQSNKNKPIKQV 
IL 



>G0923_FRG STAAU8 325, UNDEFINED PRODUCT 915950:918577 REVERSE 
MW: 99163 

DELIFEVPKSEVDSFSEFVEEIMENALQLDVPLKVDSSYGATWYDAK " ' 



LOCUS 59 (G23) 



>G2454 FRG_STAAU8325, UNDEFINED PRODUCT 2344101:2344937 

REVERSE MW: 3 23 60 

MLNE IQI LNNG YPMP SVGLGVYKI S D EDMT KWNAAI DAG YRAFDTAYFYDNEASLGRAL 
KDNGVDREDLFI TTKLWNDYQGYEKTFEYFNKS IENLQTDYLDLFLIHWPCEADGLFLET 
YKAMEELYEQGECVKAIGVCNFNVHHLEKLMAQSSIKPMVNQIEVHPYFNQQELQ 



>G2455_STAAU8325, UNDEFINED PRODUCT 2345162 : 2346508 REVERSE 
MW:51133 

LET ST 1 1 SLI I FI LLIALTTVFVGSEFALVKIRATRIEQLADEGNKPAKIVKKMIANLDY 
YLSACQLGITVTSLGLGWLGEPTFEKLLHPIFEAINLPTALTTTISFAVSFIIVTYLHW 
LGELAPKS IAIQHTEKLALVYARPLFYFGNIMKPLIWLMNGSARVIIRMFGVNPDAQTDA 
MSEEEIKIIINNSYNGGEINQTELAYMQNIFSFDERHAKDIMVPRTQMITLNEPFNVDEL 
LETIKEHQFTRYPITDDGDKDHIKGFINVKEFLTEYASGKTIKIANYIHEIiPMISETTRI 
SDAL I RMQREHVHMSLI IDE YGGTAG I LTMEDI LEE I VGE IRDEFDDDEVND I VKIDNKT 
FQVNGRVLLDDLTEEFGIEFDDSEDIDTIGGWLQSRNTNLQKDDYVDTTYDRWWSEIDN 
HQ IIWVILNYEFNEARPTIGQSDEDEKSE 



LOCUS 60 (G29) 



>G0139_FRG STAAU8325 , UNDEFINED PRODUCT 137065:137352 REVERSE 

MW:11080 

VMNIAKFSRIKKAGETMATWVAIIFIVAALILGLIGGFLLARKYMMDYLKKNPPINEEML 

RMMMMQMGQKPSQK 
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>NONS, UNDEFINED PRODUCT 137582:139645 REVERSE MW: 75349 

VFYLSFYFKISYNVFDKIEEGKIHKMFNEKDQIAVDTLRALSIDTIEECANSGHPGLPMGA 

APMAYTLWTRHLNFNPQSKDYFNRDRFVLSAGHGSALLYSLLHVSGSLELEELKQFRQWG 

SKTPGHPEYRHTDGVEWTGPLGQGFAMSVGLALAEDHLAGKFN^ 

DGDmEGISHEAASFAGHNKLSKLVVLYDSNDISLDGELNKAFSENTKARFEAYGWNYLL 

VKDGNDLEEIDKAITTAKSQEGPTIIEVKTTIGFGSPNKAGTNGVHGAPLGEVERKLTFE 

NYGLDPEKRFNVSEEVYEIFQNTMLKRANEDESQWNSLLEKYAETYPEI^^ 
LPKNYKDELPRFELGHNGASRADSGTVIQAISKTVPSFFGGSADLAGSNKSNVNPATDYS 

SETPEGKNVWFGVREFAMGAAWGMAAHGGLHPYGATFFVFSDYLKPALRLSSIMG 
FI FTHD S I AVGEDG PTHEP IEQLAGLRAI PNMNVI RPADGNE TRVAW E VALE SSSTPTSL 
VLTRQNL P VLDVPEDWEEGVRKGAYTVYGS EETPEFLLLASGSE VS LAVEAAKD LE KQG 
KSVRWSMPNWNAFEQQSEEYKESVIPSSVTKRVAIEMASPLGWHKYVGTAGKVIAIDGF 
GAS APGDLWE KYG FT KENILNQVM S L 



LOCUS 61 (G28/HA7) 



>G2610_FRG STAAU8325, UNDEFINED PRODUCT 24 9498 9:2495441 

FORWARD MW:172 93 

DLGMDKDEAKKLFAKS ES I FKDLKGVKYKVD YKDKKAI EHLD ID YTEVDMKKLNKRLGV 
STKENKDI SFEKLEKQLKHRGLKEKDKMDDK 



>G2611__STAAU8325, UNDEFINED PRODUCT 2495615:2497207 REVERSE 

MW:58937 

LGGGIVMTFLTVMQFIWIIWGFMLTVIVIGLIWLIKDKRQSQHSVLRNY 

SEKMGPELRQYLFSGDNEGKPFSRNDYKNIVLAGKYNSRMTSFGTTKDYQDGFYIQNTMF 

PMQRNEISVDNTTLLSTFIYKIANERLFSREEYRVPTKIDPYYLSDDHAIKLGEHLKHPF 

ILKRIVGQSGMSYGALGKNAITALSKGIAKAGTWMNTGEGGLSEYHLKGNGDIIFQIGPG 

LFGVRDKEGNFSBGLFKEVAQLSNVRAFELKLAQGAKTRGGHMEAEKVNEEIAKIRNVEP 

YKTINSPNRYEFIHNAEDLIRFVDQLQQLGQKPVGFKIWSKVSEIETLVRTMVELDKYP 

SFITIDGGEGGTGATFQELQDGVGLPLFTALPIVSGMLEKYGIRDKVKLAASGKLVTPDK 

IAIALGLGADFVNIARGMMISVGCIMSQQCHIWrCPVGVATTDAKJCEKALIVGEKQYR^ 

NYVTS LHEGLFNI AAAVGVSS PTE I TADH I VYRKVDGELQT I HD YKLKL I S 



LOCUS 62 (H3) 



>G2004_STAAU83 25, UNDEFINED PRODUCT 1871545:1872954 REVERSE 

MW:51401 

MGIGRVTQVMGPVIDVRFEHNEVPKINNALVIDVPKESGTIQLTLEVALQLGDDWRTIA 
MDSTDGVQRGMDVKDTGKEISVPVGDETLGRVFNVLGETIDLKEEISDSVRRDPIHRQAP 
AFDELSTEVQILETGIKVVDLLAPYIKGGKIGLFGGAGVGKTVLIQELINNIAQEHGGIS 
VFAGVGERTREGNDLYFEMSDSGVI KKTAMVFGQMNEPPGARMRVALSGLTMAEYFRDEQ 
GQDVLLFIDNIFRFTQAGSBVSALLGRMPSAVGYQPTLATEMGQLQERITSTTKG 



LOCUS 63 (GD10) 



>G2900_FRG STAAU8325 , UNDEFINED PRODUCT 2781950:2783308 

FORWARD MW: 51966 

DPI FKQEVENLE KE I RNV ~ " ~ " " " " "'~ " 



>G2901_STAAU8325, UNDEFINED PRODUCT 2783589:2784719 FORWARD 
MW:41914 
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MME FT I KRD YFI TQLNDTLKAI SPRTTL P I LTGI KI DAKEHE VI LTGSDSE I S I E I T I PK 

TVDGEDIWISETGSWLPGRFFVDIIKKLPGECDVKLSTN'EQFQTLITSGHSEFNLSGLD 

PDQYPLLPQVSRDDAIQLSVKVLKNVIAQTNFAVSTSETRPVLTGVNWLIQENELICTAT 

DSHRLAVRKLQLEDVSENKWIIPGKAIAELNKIMSDMEE 

ISRLLEGHYPDTTRLFPENYEIKLSIDNGEFY 



LOCUS 64 (F5) 



>G1261 FRG_STAAU83 25, UNDEFINED PRODUCT 1216923:1217903 

FORWARD MW:3 6061 

HTGKVLLVTEDNLEGSIMSEVSAI IAEHCLFDLDAPIMRLAAPDVPSM 

PFSPVLENEIMMNPEKILNKMRELAEF 



>G1262_STAAU8325, UNDEFINED PRODUCT 1217919:1219190 FORWARD 

MW:46726 

MEITMPKLGESVHEGTIEQWLVSVGDHIDEYEPLCEVITDKVTAEVPSTISGTITEILVS 
AGQTVAIDTIICKIETADEKTNETTEEIQAKVDEHTQKSTKKASATVEQTSTAKQNQPRN 
NGRFSPWFKIiASEHDIDLSQWGSGFEGRVTKKDIMSVIENGGTTAQSDKQVQTKSTSV 
DTSSNQSSEDNSENSTIPWGVRKAIAQNMWSVTEIPHAWI^IEVDATNLVNTRNHYKN 
SFK^KEGYNLTFFAFFVKAVADALKAYPLLNSSWQGNEIVLHKDINISIAVADENKLYVP 
VIKHADEKSIKGIAREINTLATKARNKQLTAEDMQGGTFTVNNTGTFGSVSSMGIINHPQ 
AA I LQVE S I VKKPWTNDM I AI RNM VNLC I S I DHR I LDGLQTGKFMNH I KQRI EQ YTLEN 
TNIY 



>G1263_STAAU8325, UNDEFINED PRODUCT 1219532:1219978 FORWARD 

MW:16676 

VIELMDMNFDLYMNGWEQARNEIESAGYEQLTTAEDVDKVLKQDGTTIxVMINSVCGCAG 
GIARPAASHALHYDVLPDRLVTVFAGQDKEATQRAREYFEGYAPSSPSFALVKDGKITEM 
I ERHQ I EGHD VMNV INQLQTLFNKYCEER ■ 



>G1264_STAAU83 25, UNDEFINED PRODUCT 1219995:1220972 FORWARD 

MW:36973 

MLKLNP YKIGFRTIKTAVGMTLGVI I SKLLGLDNYASSAI LWLC I KHTKVHSLQAI I SR 
LVSCFLVLFLGSAIFSLLGQSPIVLGIIVLLFIPLTVVLKVQEGVITSCVILLHVFNAKS 
IDAHLIVNETIiLLLIGLSIAFTMNLMMPSLDKQLDEYKCKIEQQIADIFSKYSYICEKYE 
DTIAIEFEVLLLNIKKAKSIAFRDVKNHFVRNENSYYHYFDMREEQVELLMRMKPLIESI 
CHKD 



LOCUS 65 (F110) 



>G2848_STAAU83 25, UNDEFINED PRODUCT 2734525:273 5082 REVERSE 

MW:21969 

LKDKIIDNAITLFSEKGYDGTTLDDIAKSVNIKKASLYYHFDSKKSIYEQSVKCCFDYLN 

NI IMMNQNKSNYS IDALYQFLFEFI FDIEERYIRMYVQLSNTPEEFSGNI YGQIQDLNQS 
LSKEIAKFYDESKIKMTKEDFQNLILLFLESWYLKASFSQKFGAVEESKSQFKDEVYSLL 
NIFLKK 



>G2849_STAAU8325, UNDEFINED PRODUCT 2735246:2736481 FORWARD 

MW:47752 _ 

LQFFNFLLFYPVFMSIYWIVGSIYFYFTREIRYSLNKKPDINVDELEGITFLLACYNESE 

T I EDTLSNVLALKYEKXE 1 1 1 1 NDGS SDNTAEL I YKI KENNDF I F VP LQENRGKANALNQ 
GIKQASYDYVMCLDADTIVDQDAPYYMIENFKHDPKLGAVTGNPRIRNKSSILGKIQTIE 
YASLIGCIKRSQTLAGAWTISGVFTLFKKSAVVDVGYWDTDMITEDIAVSWKLHLRGYR 
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IKYEPLAMC^LVPETLGGLWKQRVRWAQ 

ILWVYIVLLYLGYLFITANFLDYTFMTYSFSIFLLSSFTMTFINVIQFTVALFIDSRYBK 
KNMAGL I FVS WYPT VYW I INAAVVLVAFP KALKRKKGG YATWS S PDRGNTQR 



>G2850_STAAU832 5 / UNDEFINED PRODUCT 2736448:2736750 FORWARD 

MW:11783 

MVKPRQREYPTLK5SLNIVRETALIAISCVFWIYCLVVLLVYIGTIFEIHDESINTIRVA 
LN I ENTE I LD I FE TMG I FA III FVF FT I S I L I QKWQRGRE S 



>G2 851_STAAU8325, UNDEFINED PRODUCT 2736729:2737619 FORWARD 

MW:34958 

MAERKRIVKYRKFI ILVLSILI ILPVSTLDGHHIANADDDSPKKLKYKENSALALNYHRV 
RKANFLNNFIYFFSSSICEIKNYSVSQSQFESQIKWLKSHDAKFLTLKEFLYYKKKGKFPK 
RSVWINFDDMDETIYENAYPILKKYKIPATGFIITGHVGEENFHNLDMISKKELKEMYKT 
GLWE FETHTHD LHNLS KNNKS KLMKAS EAT 1 1 KDLNKS E KYLTKNFKKSQKT I AYP YGLM 
NDDKLPVIKKAGLKYGFSLEEKAVTPNSNDYYIPRILISDDAFEHLIKRWDGFHEKD 



>G2852_STAAU8325, UNDEFINED PRODUCT 2737609:2738658 FORWARD 

MW: 41344 

MKKIRLELVYLRAI I CAT 1 1 ITHLLTQITLKHENMEGGSLVLQFYIRNI VI FGTPCFIIL 
SQLLTTLNYQKVTYRYLTTRVKYILIPYILMGLFYSYSESLLTDSSFNKQFIENVLLGQW 
YGYFIWIMQFFILSYIIFKINYNLFNSKILLIiLSFILQQSFLYYFTNNTAFHDTVLHYY 
PLSENTI I FGWIFYFFLGAYMGYNYERVLNFLERYIiVIMIVLAVATYFVFIAIiANGDYWN 
VTSFSYSLTPYNSIMFIVILGICTHFKTMLFNTIQMISAFSFFIYLLHPIILDSLFAYTN 
I FEDNTMVFLAI S LL F I LGLC IGVGM I LRE F YI FRF 1 1 GKQP YKLNINAY 



>G2853_FRG STAAU8325 , UNDEFINED PRODUCT 2739111:2741162 

REVERSE MW: 77120 

DP I VLVHGFNG FTDD I N PSVLAHYWGGNKMN I RQDLEENG YKAYE AS I SAFGSNYD 
RAVEL YYY I KGGRVD YGAAHAAKYGHERYGKT YEG I YKDWKPGQKVHLVGH SMGGQT I RQ 
LEELLRNGNREE I E YQKKHGGE I S PLFKGNHDNM IS S ITTLGT P HNGTKAS D LAGNEALV 
RQIVFDIGKMFGNKNSRVDFGLAQWGLKQKPNESYIDYVKRVKQSNLWKSKDNGFYDLTR 
EGATDLNRKTSLNPNIWKTYTGEATHKALNSDRQKADLNMFFPFVITGNLIGKATSKEW 
RENDGLVSVISSQHPFNQAYTKATDKIQKGIWQVTPTKHDWDHVDFVGQDSSDTVRTREE 
LQDFWKHLADDL VKTE KLTDT KQ A 



LOCUS 66 (El) 



>G0406_STAAU8325, UNDEFINED PRODUCT 370166:372 094 REVERSE 

MW:70979 

MTTTFIISYIILALIIVGVINLFLIRSRKKGKRQQKEQQFTTRQSNQSKFKASDLDKTTD 
QSTQRMTHEELRVDNQDDHSQVSLNGYTKGSEKDQEAFTNNKDEEAVAAKNPESSEYKVN 
EKIKKEHKNFIFGEGVSRGKILAALLFGMFIAILNQTLLNVALPKINTEFlSriSASTGQWL 
MTGFMLVNGI L I P I TAYLFNKYS YRKLF LVALVLFT I GS L I CAI SMNF P I MMVGRVLQAI 
GAGVLMPLGSIVIITIYPPEKRGAAMGTMGIAMIIAPAIGPTLSGYIVQNYHWNWFYGM 
FIIGIIAILIGFVWFKLYQYTTNPKADIPGIIFSTIGFGALLYGFSEAGNKGWGSVEIET 
MFAIGI I F I ILFVI RELRMKS PMLNLEVLKFPTFTLTTI INMVVMLSLYGGM ILLP I YLQ 
NLRGFSALDSGLLLLPGSLIMGLLGPFAGKLLDTIGLKPLAIFGIAVMTYATWELTKLNM 
DTPYI4T IMGIYVLRSFGMAF IMMPMVTAAINALPGRLASHGNAFLNTMRQLAGSIGTAIL 
VTVMTTQTTQHLSAFGEELDKTNP 



>G0407_STAAU8325, UNDEFINED PRODUCT 372110:372754 REVERSE 

MW:23024 

M PQ KGT I AKLDGMEG SMVQAGNP I AYAYNL 
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DDLYVTANTO 

YTKVSQVI PVKITLESEPSKQVVPGMNAEVKIHKN 



LOCUS 67 (F119) 



>G1831 FRG_STAAU8325, UNDEFINED PRODUCT 1723090:1723806 

REVERSE MW: 27770 

MEHTTMKMTAIAKASLALGII^TGTITSLHQTVN^ 

KELKNVTGYRYSKGGKHYLI FDK3SJRKFTRVQIFGKDIERFKARKNPGLDI FWKEAENRN 
GTVFSYGGVTKKNQDAYYDYINAPRFQIKRDEGDGIATYGRVHYIYKEEISLKELDFKLR 
QYLIQNF 



>G183 2_STAAU8325, UNDEFINED PRODUCT 1724158:1725096 REVERSE 

MW:34671 

MEHTTMKITTIAKTSLALGLLTTGVITTTTQAANATTLSSTKVEAPQSTPPSTKIEAPQS 

KPNATTPPSTKVEAPQQTANATTPPSTKVTTPPSTNTPQPMQSTKSDTPQSPTTKQVPTE 

INPKFKDLRAYYTKPSLEFKNEIGIILKK^TTIRFMNWPDYFIYKIALVGKDDKKYGEG 

VHRNVDVFWLEENNYNLEKYSVGGITKSNSKXVDHKAGVRITKEDNKGTISHDVSEFKI 

TKEQISLKELDFKLRKQLIEKNNLYGNVGSGKIVIK^ 

DGTNIDNIEVNIK 



>G1834_STAAU8325, UNDEFINED PRODUCT 1725193:172532 7 REVERSE 

MW:5264 

LFVKVAFLCLKSDETSNVPSVESHQNHFYLTNIMDFLIYLTMIQI 



>G1835_STAAU8325, UNDEFINED PRODUCT 1725449:1726531 REVERSE 

MW:40775 

LEHTIMKMRTIAKTSiALGLLTTGAITVTTQ 

AGANSATTQAANTRQERTPKLEKAPNTNEEKTSASKIEKISQPKQESQKTLNISATPAPK 

QEQSQTTTESTTPKTKVTTPPSTNTPQPMQSTKSDTPQSPTIKQAQTDMTPKYEDLRAYY 

TKPSFEFEKQFGFMLKPWTTVRFMftTVTPNRFIYKIALVGK^ 

DNKYQLKKYSVGGITKTNSKKVl^KVELSITKKDNQGMISRDVSEYMITKEE 

KLRKQLIEKIINLYGNMGSGTIVIKMKNGGKTTFEL^ 



>G1837_STAAU8325, UNDEFINED PRODUCT 1726810:1727562 REVERSE 

MW: 28926 

DYDFFPFKIDKEAMSLKEIDFKXRKYLIDNYGLYGEMSTGKITVKKXYYGKYTFELDK^QE 

DRMSDVINVTD 

IDRIEIKVIKA 



LOCUS 68 (G27) 



>G0516__STAAU8325, UNDEFINED PRODUCT 482272:486597 REVERSE 

MW: 163057 

WIVLiAMTEQQKFKVLADQIKISNQLDAEILNSGELTRIDVSNKNRTWEFHITLPQFLAH 

EDYLLFINAIEQEFKDIANVTCRFTVTNGTNQDEHAIKYFGHCIDQTALSPKVKGQLKQK 
KLIMSGKVLKVMVSNDIERNHFDKACNGSLIKAFRNCGFDIDKIIFETNDNDQEQNLASL 
EAHIQEEDEQSARIiATEKLEKMKAEKAKQQDNNESAVDKCQIGKPIQIENIKPIESIIEE 
EFKVAIEGVIFDINLKELKSGRHIVEIKVTDYTDSLVLKNFTRK^KDDLEHFKALSVGKW 
VRAQGR I E ED T F I RDL VMMMS D I EE I KKATKKD KAE E KRVE FHLHTAM SQMDG I PN I GAY 
VKQAADWGHPAIAVTDHNWQAFPDAHAAAEKHGIKMIYGMEGMLVDDGVPIAYKPQDW 
LKDATYWFDVETTGLSNQYDKI IELAAVKVHNGE I IDKFERFSNPHERLSETI INLTHI 
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TDDMLVDAPEIBEVLTEFKEWVGDAIFVAHNASFDMGFIDTGYERLGFGPSTNGV1DTLE 
LSRTIfrrTEYGKHGLNFIAKKyGVELTQ 

NKKLSNEDAYKR?UIPSHVTLIVQNQQGLKNLFKIVSASLVKYFYRTPRIPRSLLD£YREG 
LLVGTACDEGELFTAVMQKDQSQVEKIAKYYDFIEIQPPALYQDLIDRELIRDTETLHEI 
YQRLIHAGDTAGIPVIATGNAHYLFEHDGIARKILIASQPGNPLNRSTLPEAHFRTTDEM 
LNEFHFLGEEKAHEIWKNTNELAD ~ 



LOCUS 69 (H110) 



>G2217 FRG_STAAU8325, UNDEFINED PRODUCT 2108154:2110211 

FORWARD MW: 74420 

DPASGYASILGIPTLQTGVFGGIIIGAIiAAWCYNKFYNINLPSYLGFFAGKRFVPIMM 

ATTSFILAFPMALIWPTIQSGLNAFSTGLLDSNTGVAVFLFGFIKRLLIPFGLHHIFHAP 

FWFEFGSWKNAAGEIIHGDQRIFIEQIREGAHLTAGKFMQGEFPVMMFGLPAAALAIYHT 

AKPENKKWAGLMGSAALTSFLTGITEPLEFSFLFVAPLLFFIHAVLDGLSFIiTLYLLDL 

HLGYTFSGGFIDYFLLGILPNKTQWWLVIPVGIiVYAVIYYFVFRFLIVKLKYKTPGREDK 

QSQAATASATELPYAVX»EAMGGKANIKHLDACITRLRVEVNDKSKVDVPGLKDLGASGVL 

EVGNNMQAIFGPKSDQIKHEMQQIMNGQVVENPTTMEDDKDETVVVAEDKSATSELSHIV 

HAPLTGEVTPLSEVPDQVFSEKMMGDGIAIKPSQGEV11APFNGKVQMIFPTKHAIGLVSD 

SGLELLIHIGLDTVKLNGEGFTLHVEEGQEVKQGDLLINFDLDYIRNHAKSDITPIIVTQ 

GNITNLDFKQGEHGNISFGDQLFEAK 



LOCUS 70 



>G1778_STAAU832 5, UNDEFINED PRODUCT 1669401:1669715 REVERSE 

MW:11597 

MRGGGNMQQMMKQMQKMQKIQ^QEQ 

AVDPDDIEMLQDLVLAATNEAMNKADELTQERLGKHTQG 



>G1780_STAAU8325, UNDEFINED PRODUCT 1669808:1671502 REVERSE 
MW:63481 

LNYQALYRM YRPQS FEDWGQEHVTKTLRNAI S KEKQSHAYI FSGPRGTGKTS I AKVFAK 
AINCLNSTDGEPCNECHICKGITQGTNSDVIEIDAASNNGVDEIRNIRDKVKYAPSESKY 
KVYIIDEVKMLTTGAFNALLKTLEEPPAPiAIFILATTEPHKIPPTIISRAQRFDFKAISL 
DQIVERLKFVADAQQIECEDEALAFIAKASEGGMRDALSIMDQAIAFGDGTLTLQDALNV 
TGSVHDEALDHL.FDDIVQGDVQASFKKYHQFITEGKEVNRLINDMIYFVRDTIMNKTSEK 
DTEYRALMNLELDMLYQMIDLINDTLVSIRFSWQNVHFEVLLVKliAEQIKGQPQVIANV 
AEPAQIASSPNTDVLLQRMEQLEQELKTLKAQGVSVAPVQKSSKKPARGIQKSKNAFSMQ 
QIAKVLD KAN KADI KLLKDHWQEVIDHAKNNDKKSLVSLLQN^ 

IHCEIVNKDDEKRSSIESVVCNIVNKNVKVVGVPSDQWQRVRTEYLQNRKNEGDDMPKQQ 
AQQTD IAQKAKDLFGEETVHVIDEE 



>G1781_STAAU8325, UNDEFINED PRODUCT 1671574:1672095 REVERSE 

MW:19908 . 

MQIYLSTLTELDYDKSLNSIEESFDDNPETSWQARAKVKHLRK5PCYNFELEVIAKNENN 

DWGPCVLLIEVEINSDDKTYYGLAIASLSVHPELRGQKLGRGLVQAVEERAKAQEYSTW 

VDHCFDYFEKLGYQNAAEHDIKLESGDAPLLVKYLVJDNLTDAPHGIVKFPEHFY 



>G1782_STAAU8325, UNDEFINED PRODUCT 1672236:1672334 REVERSE 

MW:3948 

LKTIQRIIRGTCLWEVAFLYVKFDSSELDVQFE 
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>G1783_STAAU8325, UNDEFINED PRODUCT 1672737:1673480 REVERSE 

MW:28585 

IGNDVASDS I YDYLEKVLNL 

NISYSSKSITFEPFDEQAYQLFGDV5VAYSATVRSIVYLENTMPFQYNISKHIANEFKFN 

DFSRRRIK 



LOCUS 71 



>G1083_STAAU8325, UNDEFINED PRODUCT 1057165:1058778 REVERSE 

MW:57664 

DREKLQERLAKLAGGVAVIKVGAASETELKERm 

YQKVSEIEAEGDIETGVNIVLKALTAPVRQIAENAGLEGSVIVERLKNAEPGVGFNAATN 
EWVNMLE ~" ~~ 



LOCUS 72 



>G2296_STAAU8325, UNDEFINED PRODUCT 2195143:2196150 REVERSE 

MW:37749 

I^EMLYLNRSDIEQAGGNHSQVYVDALTEALTAHAHNDFVQPLKPYLRQDPENGHIADR 

IIAMPSHIGGEHAISGIKWIGSKHDNPSKRNMSRASGVIILNDPETNYPIAVMEASLISS 

MRTAAVSVIAAKHLAKKGFKDLTIIGCGLIGDKQLQSMLEQFDHIERVFVYDQFSEACAR 

FVDRWQQQR PE I NF I ATENAKEAVSNGE WI TCTVTDQP YI EYDWLQKGAFI 



>G2297_STAAU8325 / UNDEFINED PRODUCT 2196150:2197127 REVERSE 

MW:35879 

L I E KSQACHDS LLPS VGQT PMVQLHQLF PKHE VFABCLE YMNPGGSMKDRPAKYI I EHG I K 
HGLITE^r^HLIESTSGNLGIAIiAMIAKIKGLKLTC^AmPKISPTNLKIIKSYGANVE^ 
EPDAHGGYLMTRIAKVQELLATIDDAYWINQYANSLNWQSHYHGAGTEIVETIKQPIDYF 
VAPVSTTGS IMGMSRKI KEVHPNAQ IVAVDAKGS VI FGDKP INRELPGIGASRVPEI LNR 
SE INQVIHVDD YQS ALGCRKLI DYEGI FAGGSTGS 1 1 AAI EQL ITS I EEGATI VTILPDR 
GDRYLDLVYSDTWLEKMKSRQGVKSE " 



LOCUS 73 



>G2599_STAAU83 25, UNDEFINED PRODUCT 2484215:2486668 REVERSE 

MW:91038 

DPVIGRDKEITRVIEVLSRRTKNNPVLIGEPGVGKTAIAEGIAQAIVlsn^EVPETLKDKRVM 

SLDMGTVVAGTKYRGEFSSRLKKVMEEIQQAGNVILFIDELHTLVGAGGAEGAIDASNIL 
KPALARGELQCIGATTLDEYRKNIEKDAALERRFQPVQVDSPSVVDTVAILKGLRDRYEA 
HHRINISDEAIEAAVKLSNRYVSDRFLPDKAIDLIDEASSKVRLKSHTTPNNLKEIEQEI 
E KVKNEKD AAVHAQE F E NAANL RD KQTKLE KQ YE EAKNEWKNAQNGM STSLSEEDI AE V I 
AGWTGI PLTKINETESEKLLSLEDTLHERVIGQKDAVNS I S KAVRRARAGLKDPKRP I GS 
FIFLGPTGVGKTEIARALAESMFGDDDAMIRVDMSEFMEKHAVSRLVGAPPGYVGHDDGG 
QLTEKVRRKPYSVILFDEIEKAHPDVFNILLQVLDDGHLTDTKGRTVDFRNTIIIMTSNV 

GAQELQD _ 



LOCUS 74 



>G1438_STAAU8325, UNDEFINED PRODUCT 13993 73:14013 64 REVERSE 

MW:74364 

MIGKIINERYKIVDKLGGGGMSTVYLASDTILNIKVAIKAIFIPPREKEETLKRFERE^ 

NSSQLSHQNIVSMIDVDEEDDCYYLVMEYIEGPTLSEYIESHGPLSVDTAINFTNQILDG 
IKHAHDMRIVHRDIKPQNILIDSNKTLKIFDFGIAKALSETSLTQTNHVLGTVQYFSPEQ 
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AKGEATDSCTDIYSIGIVLYEMLVGSPPFNGETAVSIAIKHIQDSVPNVTTDVRKDIPQS 

LSNVI LRATE KD KANRY KT I QEMKDDLS SVLHENRANEDVYE LDKMKT I AVPLKKEDLAK 
HISEHKSNQPKRETTQVPIVNGPAHHQQFQKPEGTVYEPKPKKKSTRKIVLLSLIFSLLM 

I ALVS FVAMAMFGNKYESTPDVIGK5VKEAEQI FNKNNLKLGKI SRS YSDKY PENE 1 1 KT 
TPNTGERVERGDSVDWISKGPEKVKMPNVIGLPKEEALQKLKSLGLKDVTIEKVYNNQA 
PKGYIANQSVTANTEIAIHDSNIKLYESLGIKQVYVEDFEHKSFSKAKKALEEKGFKVES 
KEEYSDDIDEGDVISQSPKGKSVDEGSTISFWSKGKKSDSSDVKTTTESVDVPYTGKND 
KSQKVKVYIKDKDNDGSTEKGSFDITSDQRIDIPLRIEKGKTASYIVKVDGKTVAEKEVS 

YDDV ~~ 



>G143 9_STAAU83 25, UNDEFINED PRODUCT 14013 64:1402104 REVERSE 

MW:28046 

DQLMQLALDNHS KDNVT F I LA 

AIEGDKV " 



LOCUS 75 



>G0364_STAAU8325, UNDEFINED PRODUCT 331693:3343 95 REVERSE 
MW:98970 

MAANFKEQSKKHFDLNGQSYTYYDLKAVEEQGITKVSNLPYSIRVLLESLLRQEDDFVIT 
DDHIKALSQFGKDGNEGSVPFKPSRVILQDFTGVPAWDLASLRKAMDDVGGDITKINPE 
VPVDLVIDHSVQVDSYANPEALERNMiajEFERNYERYQFLNWATECAFDNYNAVPPATGIV 
HQVNLEYLASVVHVRDVDGEKTAFPDTLVGTDSHTTMINGIGVLGWGVGGIEAEAGMLGQ 
PSYFPIPEVIGVRLWSLPQGATATDLALRVTQELRKKGVVGKFVEFFGPGVQHLPLADR 
ATIANMAPEYGATCGFFPVDDESLKYMKLTGRSDEHIALVKEYLKQNHMFFDVEKEDPNY 
TDVIELDLSTVEASLSGPKRPQDLIFLSDMKSSFENSVTAPAGNQGHGLDKSEFDKKAEI 
NFKDGSKATMKTGDIAIAAITSCTNTSNPYVMLGAGLVAKKAVEKGLKVPEYVKTSLAPG 
SKWTGYLRDAGLQPYLDDLGFNLVGYGCTTCIGNSG 



LOCUS 76 



>G2434_STAAU83 25, UNDEFINED PRODUCT 2324870:2325844 REVERSE 

MW:375Q6 m 

VIKFKNVTKRYGKHVAVDNISFNINEGEFFVLIGPSGCGKTTTLKMINRLIHLSEGYIYF 

KDKPISDYPVYEMRWDIGYVLQQIALFPHMTIKENIAQVPQMKKWKEKDIDKRVDELLEM 
VGLEPEKYKNRKPDELSGGQRQRVGVIRALAADPPVILMDEPFSALDPISREKLQDDLIE 
LQTKIKKTIIFVTHDIQEAMKLGDKICLLNEGHIEQIDTPEGFKNNPQSEFVKQFMGSHL 
EDDAPCVEENA ~ ~~~~~~ ' 



>G2435_STAAU83 25, UNDEFINED PRODUCT 232 6069:2327847 REVERSE 

MW:68170 

HGLMKGYTTSELSHLIDELRFKGFLNENDEI 

I^CDTSIKXLLSNEVEVFTTPFKQKATEKVFINTVEGVDRVLFSQLV^WKKLSDKLTIA 

PVS I FSDYTLEE FAKRKPAS KQDMI NIDGVGS YKLKHYC PAFLET I QN YKAKV 



LOCUS 77 



>G2617__STAAU8325, UNDEFINED PRODUCT 2501985:2502917 REVERSE 

MW:34781 

DRAIRSVAFFLTALPSYWIASILIIYVSVKLNILPTSGLTGP 
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LOCUS 78 



IIAIIILIFISFFFSGSETALTAANKAKFKTEADKGDKKAKGIVKIiLEKPSEFITTILIG 
NWANILLFTLVTIMAXRWGISVGIASAVLTWIILISEVIPKSVAATFPDKITRLVYPI 
INIOTIVFRPITLLLNKLTDSINRSLSKGQPQEHQFSKEEFKTMLAIAGHSGAL 
RLEGVINFENLKVKDVDTTPR I NVTAFASNATYEEVYETVMNKPYTRY P VYEGD I DNI I G 
VFHSKYLIAWSNKKENQITNYSAKPLFVNEHNKAEWVL 

IVSHEDLIEELLGMEIEDEMDKKEKEKLSQQQIQFQQRKNRNVSI 



LOCUS 79 



>G1981_STAAU83 25, UNDEFINED PRODUCT 1853 885:185524 0 REVERSE 

MW: 50053 

MINVTLKQIQSWIPCEIED _____ 



>G1982_STAAU83 25, UNDEFINED PRODUCT 1855258:1856436 REVERSE 

MW:444B5 

VILLRFKDANKSINNRTKSILIYIKVANPDISLEENEMTKENICIVFGGKSAEHEVSILT 
AQNVLNAIDKDKYHVDI I YI TNDGDWRKQNNI TAE I KSTDELHLENGEALE I SQLLKESS 
SGQ P YDAVFPLLHGPNGEDGT I QGL F E VLDV P YVGNGVL SAAS SMDKLVMKQL F EHRGL P 
QLPYIS FLRSEYEKYEHN ILKLVND KLNY PVFVKPANLG S SVG I S KCNNEAELKEG I ECE A 
FQFDRKLVI EQGVNARE I E VAVLGND Y P E ATWPGE WKDVAFYDYKS KYKDGKVQLQ I PA 
DLDEDVQLTLRNMALEAFKATDCSGLVRADFFVTEDNQIYINETNAMPGFTAFSMYP£a»W 
ENMGLSYPELITKLIELAKERHQDKQKNKYKID 



>G1983_STAAU832 5, UNDEFINED PRODUCT 1856643:1857842 FORWARD 
MW:44601 

MNYSSRQQPDKHWLRKVDWLVATIAVLAIFSVIiLINSAMGGGQYSANFGIRQIFYYILG 
AIFAGIIMFISPKKIKHYTYLLYFLICLLLIGLLVIPESPITPIINGAKSWYTFGPISIQ 
PSEFMKI ILIIiALARWSRHNQFTFNKS FQSDLLLFFKI IGVSLVPS ILILLQNDLGTTL 
VLAAIIAGVMLVSGITWRILAPIFITGIVGAMTVILGILYAPALIENLLGVQLYQMGRIN 
SWLDPYTYSSGDGYHLTESLKAIGSGQLLGKGYNHGEVYIPENHTDFIFSVIGEELGFIG 
SVILILIFLFLIFHLIRLAAKIEDQFNKIFIVGFVTLLVFKILQNIGMTIQLLPITGIPL 
PFISYGGSALWSMMTGIGIVLS I YYHE PKRYVDLYHPKSN 



LOCUS 80 



MEROZOITE SURFACE ANTIGEN 



DHGIVFNASLPLYKDAIHQKGSMRSNDNGDDMSMMVGTVLSGFEYRAQKSKYDNLYKFFK 
ENEKKYQYTGFTKEAINKTQNVGYKNEYFYITYSSRSLKEYRKYYEPLIRKNDKEFKEGM 
ERARKSVNYAANTDAVATLFSTKXNFTKDNTVDDVIELSDKLYNLKNKPDKSTITIQIGK 
PT INTKKAFYDDNRP I E YGVHS KDE 



SURFACE PROTEIN 



MGCTVKMNKINDRDLTELSSYWVYQNIDIK 

KE FKVNGKRFKQVDS YNDDKNSNLNGAADI KI YELLDDKS KPTGQQT 1 1 YQGTSNEAI N P 
NNPLKSSGFGDDWLQNAKIiMNNDNESTDYLKQTDQLSNQYKIKLEDADRLSNSDFLKXYR 
MESSNFKNKTIVADGGNSEGGAGAKYQGAKHPNSKVVATDSAMIPYAAWQKFARPRFDNM 
ISFNSTNDLLTWLQDPFIKDMPGKRVNINDGVPRLDTLIDSHVGYKRKLNRKDNTYDTVP 
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L I KI KSVKDTE I KNGKKVKKT INI TLDMDGR I P I NVWTGDS I ARS GRGTL I KLNLENLPA 
LSKLITGSTSGMLAECVIFLNESFNISENBNKNFADRKKQLSEGFKDKINLFQLEEMERT 
L I S KINS LE E VADET I ES I S AVKHLL PDFALDALKERINE LFKGI KS F I E KVYDS I DNE I 
LEI FKN I DHD FRDG VS EEMM 



LOCUS 81 



GQ745 

DHYVIQYFSGLIGGRGRRANLYGLFNKAIEFENSSFRGLYQFIRFIDELIERGKDFGEEN 

WGPNDNWRMMT I HS S KGLE F PFVI YSGLS KDFNKRDLKQ P VILNQQFGLGMD YFDVDK 
EMAFPSLASVAYRAVAEKELVSEEMRI1VYVALTRAKEQI.YLIGRVKNDKSLLELEQLSIS 
GEHIAVNERLTS PNPFHLIYSILSKHQSASIPDDLKFEKDIAQIEDSSRPNVNISIVYFE 
DVS TET ILDNDE YRS VNQLETMQNGNED VKAQ I KHQLD YRYP YVNDTKKP S KQS VS ELKR 
QYETEESGTSYERWQYRIGFSTYERPKFLSEQGKRKANEIGTLMHTVMQHLPFKKERIS 
EVELHQYIDGLIDKHIIEADAKJCDIRMDEIMTFINSELYSIIAEAEQVYRELPFVVNQAL 
VDQLPQGDED VS I IQGMIDLI FVKPGVHYFVDYKTDAFNRRRGMTDEE IGTQLKNKYKIQ 
MKYYQNTLQT I LN KE VKG YLYF FKFGTLQ L 



GQ746 _ 

MKFLSFKYNDKTSYGVKVKREDAWDLTQVFADFAEGDFHPKTLLAGLQQNHTLDFQEQV 

RKAWAAEDSGKAEDYKISFNDIEFLPPVTPPNNVIAFGRNYKD 

KAAS " 



LOCUS 82 



G1333 

SGTGFI VGKNT I VTNKHWAGME I GAHI I AHPNGEYNNGGFYKVKKI VRYSGQED I AI LH 
VEDKAVHPKNRNFKDYTGILKIASEAKENERISIVGYPEPYINKFQMYESTGKVLSVKGN 
MIITDAFVEPGNSGSAVFNSKYEWGVHFGGNGPGNKSTKGYGVYFSPEIKKFIADNTDK 



G1334 

MNKNI I IKS IAALT I LTS I TGVGTTM VEG I QQTAKASNT VKQ I TNTNVAPYS 

GVTWMGAGTGFWGNHTIITNKFIVTYHM 

EDIAWQVEEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGK 
VLSVNGNIVSSDAIIQPGSSGSPILNSKHEAIGVIYAGNKPSGESTRGFAVYFSPEIKKF 
IADNLDK ~~ 



LOCUS 83 



G2364 

MNMKKKEKHAIRKKSIGVASVLVGTLIGFGLLSSKK 

SAAPKTDD 

TNVSDTKTS SNTNNGETSVAQN PAQQETTQS S STNATTE ETPVTGEATTTTTNQANTPATTQ 

SSNTNAEE 

LVNQTSNETTFNDTNTVSSVNSPQNSTNAENVSTTQDTSTEATPSNNESAPQSTDASNKDW 

NQAVNTSA 

PRMRAFSLAAVAADAPAAGTDITNQLTNVTVGIDSGTTVYPHQAGYVKLNYGFSVPNSAVKG 

DTFKITVP 

KELNLNGVTSTAK^PPIMAGDQVLANGVIDSDGNVIYTFTDYVNTKDDVKATLTMPAYIDPE 
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NVKKTGNV 



TLATGIGSTTANKTVLVDYEKYGKFYl^SIKGTIDQIDKTNNTYRQTIYWPSGDNVIAPVL 
TGNLKPNT 



DSNALIDQQNTSIKVTKOTNAADLSESYFVNPENFEDVTNSVNITFPNPNQYKVEFNTPDDQ 
ITTPYIW 



VNGHID 



LOCUS 84 



G2820 

MNMKKKEKHAIRKKSIGVASVLVGTLIGFGLLSSKEADASENSVTQ 

SAAPKTDD _ 

TNVSDTKTSSNTNNGETSVAQNPAQQETTQSSSTNATTEETPVTGEATTTTTNQANTPATTQ 

SSNTNAEB . 

LWQTSNETTFNDTNTVSSWSPQNSTNAENVSTTQDTSTEATPSNNESAPQSTDASNKDW 

NQAVNTSA 

PRMRAFSLAAVAADAPAAGTDITNQLTNVTVGIDS 

DTFKITVP 

KE liNLNGVT S TAKVP P I MAGDQVLANGVI D SDGNVI YT FTD YVNTKDDVKATLTM PAY I D PE 

NVKKTGNV 

TLATG IGS TTANKTVLVDYE KYGKFYNLS I KGT I DQ I D KTNNT YRQT I YVNP SGDNVI APVL 

TGNLKPNT 

DSNALIDQQNTSIKVYKVDNAADLSESYFVNPENFEDVTNSVNITFPNPNQYKVEFNTPDDQ 

ITTPYIW 

VNGHID " 



LOCUS 85 



>G0455_STAAU8325, UNDEFINED PRODUCT 416425:417609 REVERSE 

MW:43472 

RYLHQHPELSFHEDETAKYIAEFYKGKDVEVETNVGP 

RGIKVTIDSGKPGKTLAIRADFDALPITEDTGLSFASQNKGVMHACGHDAHTAYMLVLAE 

TLAEMKDSFTGKVWIHQPAEEVPPGGAKTMIENGVLDGVDHVIjGVHVMS™ 
PGWQTGRAFFKLKVQGKGGHGSSPHMANDAIVAGSYFVTALQTVVSRRIjSPFETGVVTI 
GSFDGKGQFNVIKDWEI EGDVRGLTDATKATI EKEI KRLS KGLEDMYGVTCTLEYNDDY 
PALYNDP 



LOCUS 86 



>G2379_STAAU83 25, UNDEFINED PRODUCT 2264977:2265987 REVERSE 

MW:37179 

GSTMACVSEAIHLLPYNVFFVPARGGLGENV 

VFQANTIAASMAQQAGGYYTTMYVPDNVSETTYNTLLLEPSVINTLDKIKQANVILHGIG 
DALKMAHRRQSPEKVIEQLQHHQAVGEAFGYYFDTQGQIVHKVKTIGLQLEDLESKDFIF 
AVAGGKSKGEAIKAYLTIAPKNTVLITDEAAAKIILE 



>G23 78_STAAU8325, UNDEFINED PRODUCT 2263914:2264921 REVERSE 
MW:36281 
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MAVKVAINGFGRIGRLAFRRIQSVBGLEWAVM}LTDDDMIiAHLLKYDTMQGRFTGEVBV 
VDGGFRVNGKE VKS F S E PDAS KL PWKDLNI DWLE CTGFYTD KD KAQAH I E AGAKKVL I S 
APATGDLKTIVFNTNHQELDGSETWSGASCTTNSLAPV^ 
TG 



LOCUS 8 7 



>G1472_STAAU8325, UNDEFINED PRODUCT 1435745:1436533 REVERSE 

MW:30166 

DNFKKQPHHLIYEELLQQGITIXJITTRGDGLSDYPKNAFNMARYIDDR 



LOCUS 8 8 



>G2206_STAAU8325, UNDEFINED PRODUCT 2093451:2094926 REVERSE 

MW:55558 . 

VI LAIjPMFI LLTF YLQP 

LVRYIFERIV>LAVIVIIGVIVSVFTILYFSPLDAAYSILGQNATKAQIHQFNVLHHLNEP 
YF I QLWDT I KGVFTFDLGTT YKGNE WTKAVGE R I P I T 1 1 VAVIiALMVAL IIAIPIGIIS 
AMK-^SWLDITLMIIALIGLSIPSFWQGLLFILAFSLKLDILPPSYMPEHPISLILPVIiV 
I GTS I AAS I TRMTRS S VLB VMRS DYVLTAYAKGLSTTQ WI KH I LKNAI I P I VTLVGLL V 
AELLGGSAVTEQVFNINGI GRYI VQKQLI PDI PAVMGGWYI S I VI SLANLI IDI FYALI 
DPKLRSEINERK 



>G2205_STAAU8325, UNDEFINED PRODUCT 2092282:2093451 REVERSE 

MW:43439 ; . 

VRHMAQLNSKIASLKLFASYAIATYILVILTSALNLFKGYVADTFYIAETLLIVLTIILI 
IILTTEQTWKHHDLWRRIVEVLLLLMTLTGNVFTLLMFVSIRRYQRTSQIHSYNGWSSFI 
• RKTTRHRIAIIGLLILVYMLTLS I VS Q FTFDTTLATKNQFNAL LHG P S LAYPFGTDD FG R 
DLF TRWVGT KLT F S I S 1 1 S W I AVI FGVLLGTIAGYFNHIDNLIMRILDWFAI PSLLL 
AVAI IAS FGAS I PNL 1 1 AL S I GNI P 5 FARTMRAS VLE I KRME YVDAAR I TGENTWN 1 1 WR 
YILPNAIAPMiVRFSLNIGWVLTTSSIiSFLGLGVAPDVAEWGNILRTGSNYLErHSNLA 

IVPGVCIMFWLAFNFIGDAVRDALDPRIH 



>G22 04_STAAU8325, UNDEFINED PRODUCT 2090490:2092262 REVERSE 

MW:66992 

VKKI I SI AI I VLALVLSGCGVPTKSEVAQKSSKVEVKGERPTIHFLGQASYENDMNI VKD 

QLENAGFNVKMNI Q PD YG S YRTQRQAGNYD I Q I DP WMTVFGD PNYAMT AL F S STGS NS LL 

KDKITTOQLLNKASTQNEADVKQTYKQIEDEWFDKGYMAPLYGSKKNLVYD 

GLPNSRALIWQQFDYNNSRERDTRPLVMTQQDGEIPTLDPIRSIAPSVYSINMN^TRLL 

LLDENDHLTTKGSLSHDYAVNKDNKAFYFLLRDDDYFAKVVNGQARNTGERVSAEDVKFS 

LDRARDKKSVPNNNTYNMHKHINDIKILKX)EDIDQLRKEKDKDDKS 

TTDGQKVNNKDG I YQ I VKI TTDQSMPRE VNYLTHS SAG I LS KKFVNQVNQE YPKG YGDS S 

TIPANSDGKNALYASGAYIMTQKNAYQATFQRNPGFNETEKGSYGPAKIKNITLKFNGDP 

NNALSELRNHS IDMLADVNQKHFPLIKSDKNLS I IRKNGRKS VFLMLNI KKGI FKTHPNL 

RQAWNAI DQDQF I KF YRGDKFK I AS PI TPLVDTGNEQRQDLEKVEKA INQ 



>G2203_STAAU8325, UNDEFINED PRODUCT 2 088446:2090449 REVERSE 

MW:74694 - 

MVINLNDKQTKTSKEGLISVSHPlAkKJGKD^ 

GGGGYLLYYEQSTGSITAFDARETAPEHVDKQFYLDDSGEYKSFFDMTTHGKTVAVPAIP 
KLFDY I HKRYAKL S LEDLINPAI SLAI EGHAANWATE KY S RQQHARLTKYHE T AQVFTHE | 
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NQYWREGDWI VQPE LGKTFQILREQGFNAFYKGDIAKQLVNWKACGGTITLED 



LOCUS 89 



>G0815_STAAU8325, UNDEFINED PRODUCT 808746:808916 REVERSE 
MW:648I 

VIS ANL I S I G S QV S T KDQLLL PRMR YGNA YNM S AKA I H I HNDNQLNT A I 



>G0816_STAAU83 25, UNDEFINED PRODUCT 807493:808986 FORWARD 

MW:56448 ___ - 

RIAVLSWLSLCICIALALILYALPYLILGSNNWSFVLTWLPIEIKLALITTLIAL 

FSTLIVI LLFLHTKI TKT ™ " ~ ~ " 



>G0817_STAAU8325, UNDEFINED PRODUCT 8090 84:809941 REVERSE 

MW:31551 

VFIMSKIFVTGATGLIGIKXiVQRLKEEGHEVAGFTTSENGQQKLAAVNVKAYIGDILKAD 

TIDQALADFKPEIIINQITDLKNVDMAANTKVRIEGSKN^ 

YEPGEGLANEETSLDFNSTGDRK^VDGWGLEEETARMDEYVVLRFGWLYGPGTWYGKD 
GMIYNQFMDGQVTLSDGVT5FVHLDDAVETSIQAIHFENGIYNVADDAPVKGSEFAEWYK 
EQLGVEPNIDIQPAQPFERGVSNEKFKAQGGTIiIYQTWKDGMNPlK 



>G0818_STAAU83 25, UNDEFINED PRODUCT 810088:810282 FORWARD 

MW:7657 ; 

MTNLNYDEDQSRKTAPRSFQFESTLLLFFIYYISIL ~~ 

VADFL " . 



LOCUS 92 



>G2378_STAAU83 25, UNDEFINED PRODUCT 2263914:2264921 REVERSE 

MW:36281 

MAVKVAINGFGRIGRLAFRRIQEVEGLEWAVNDLTDDDM 

VDGGFRVNGKE VKS FS E PDA S KL P W KD LN I D WLE CTGF YTD KD KAQAH I EAGAKKVL I S 
APATGDLKTIVFNTIfflQELDGSETWSGASCTTNSIAPVAKVLNDDFGLVEGLMTTIHAY 



>G2379_STAAU8325, UNDEFINED PRODUCT 2264977:2265987 REVERSE 

MW:37179 

G S TMACVS SA I HLL PYNVF FVP ARGGLGENV 

VFQANTIAASMAQQAGGYYTTMYVPDNVSETTYNTLLLEPSVINTLDKIKQANVILHGIG 
DALKMAHRRQSPEKVIEQLQHHQAVGEAFGYYFDTQGQIVHKVKTIGLQLEDLESKDFIF 

AVAGGKSKGEAIKAYLTIAPKNTVLITDEAAAKI ILE "^~~~~~ZZ!Z 



LOCUS 93 



>G2768_STAAU8325, UNDEFINED PRODUCT 2648049:2649509 FORWARD 

MW:52382- 

AIYQNKDGHLKRTLRVRDFLALGVGTIVSTSIFTLPGIVAA 

EHAGPAVALSFLLAAIVAGLVAFTYAEMAAAMPFAGSAYSWVN^LFGEFFGWAGWALIA 
EYFIAVAFVASGFSANLRGLVKPIGIELPAALSNPFGTNGGFIDIIAAIVILLTALLLSR 
GM S EAARMEN I L VI LKVLAI I JLF VI VGLTAINVSNYVPF I PEHKVTATGDFGGWQG I YAG 
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VSMIFLAYIGFDSIAANSAEALDPQKTMPRGILGSLSVAIVLFIAVALVLVGMFHYSQYA 
NNAE PVGWALRQ S GHGWAAI VQAI SVIGMFTALIGMMLAGSRLLYS 



LOCUS 94 . , 

>G2374_STAAU8325, UNDEFINED PRODUCT 2260182:2261696 REVERSE 

MW:56424 

MAKKPTALI ILDGFANRE S EHGNAVKLANKPNF 



>G2375_STAAU83 25, UNDEFINED PRODUCT 2261702:2262559 REVERSE 

MW:30982 , ; 

DQLKSWIAYSPIWAIGTGKSSTSEDANEMCAFVRQTIADLSSKEVSSA 

TRIQYGGSVKPNNIKEYMAQTDIDGALVGGASLKVEDFVQLLEGAK 



LOCUS 95 



>G2535_STAAU8325 / UNDEFINED PRODUCT 2417067:2417516 FORWARD 

MW:16668 

ILNFIFSFIASMFFOTIFDAPRKLYLSCGFVGTCGWMVYTLFFNGFNVHTIYSSFFG 

SLALGLLSHYMARKQKEPAI IFMVTGI IPLVPGGLAYDATKNLVLLNF5TAINTMLEVTL 

IAGAIALGLLFADQISKLIVSGFVKSFKRL 



>G253 7_STAAU8325 / UNDEFINED PRODUCT 2417664:2419181 REVERSE 

MW:55776 _ 

LGIEYLRGSFLFMEKKNKQIDRGDLKQNLSEKFWAIAYGSCIGWGAFILPGDWIKQSGP 

IAASIGIVIGALLMILIAVSYGALVERFPVSGGAFAFSFLSFGRYVSFFSSWFLTFGYVC 

WALNATAFS L LVKFL L PD VLNNGKL YT I AGWDVYI T E 1 1 1 ATVLLL VFML VT I RG AS VS 
GSLQYYF(^AMVIWLLMFFGSFFG^mFALENLQPIAEPSKGWLVSIWIVSVAPWAYVG 
FDNIPQTAEEFNFAPNKTFKLIVYSLIAASLTYVVMILYTGWLSTSHQSLNGQLWLTGAV 
TQTAFGYIGLGVLAIAIMMGIFTGLNGFLMSSSRLLFSMGRSGIMPTMFSKLHSKYKTPY 
VAI IFLVGVSLIAPWLGRTALTWIVDMSSTGVS IAYFITCLSAAKLFSYNKQSNTYAPVY 
KTFAI IGS FVS FI FLALLLVPGS PAALTAPS YIALLGWL 1 1 GLI FFVIRYPKLKNMDNDE 
LSRLILNRSENEVDDMIEEPEKEKTK 



G2538? 



LOCUS 96 



>G2914_STAAU8325, UNDEFINED PRODUCT 2799733:2801715 FORWARD 

MW:74379 

DPTLRRVMNEIDKKPELRERFITSDDAWDMMTSKTTV 

VrVDTHKPELVLDENVLNKANRKWIDH 



LOCUS 97 



>G0929_STAAU8325, UNDEFINED PRODUCT 926398:927756 FORWARD 
MW:50482 

IGIPFAAGLI NFWLTAAAS S CNSGI F m _ 

SNSRMLFGLSSQQQAPPNFSKTNKYGVPHVAIFASSALLLVAALLNYIFPDATKVFTYVT 
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T I S TVL FL WWGL III AY INY $ RKNPDLHKNAT YKLLGGKYMG YL I FVFF I FVFGLL FIN 
VDTRRA I YFIPIWFI LLAFM YLR YKR IAAKSNK " 



>G0 930_STAAU8325, UNDEFINED PRODUCT 927795:928619 REVERSE 

MW: 32642 ' ; . 

MRMKEDHMKNGQLKPGYNLQIATNSQFVLSYDLFQNPTO^ 

IVADAGYGSEQNYMAIIDDFNKTPLITYGMFIKI)KTRKFKSGIFNTQNWKYDELI^EF^ 

PNNIGUGFKRYAYRNDRYGFKilDFKLYECDDCSSCSLRH^^ 
FKVQINQKLSEPETKNIYSQRKIDVEPAFGFMKAILGFTRMSVRGINK^ 

NIRKIAAQRAVHYKIHIKKADFYQIINRNQLFYIA ~ 



>G0931_JSTAAU83 25, UNDEFINED PRODUCT 928619:929443 REVERSE 

MW.-32667 - __ 

MYKIYNMTQLTLPIETSVRIPQNDISRYVNEIVETIPDSEFDEFRHHRGATSYHPKMMLK 

IILYAYTQSVFSGRRIEKLLHDSIRMMWLAQDQTPSYKTINRFRVNPNTDALIESLFIQF 
HSQCLKQNLI DNNS I F I DGT KVEANANRYTFVW KKS IQNHE S KLNEN S KTLYRDLVEEKI 
I PE I KEPGDSDLTI EE IDL IGSHLDKEIEDLNHS I ENEDCAQI RKQTRKKITE I KKFKJCK 
FDDYS ERKNKYEEQKS I LKDRNS FSKTDL IMMQLL 



>G0 932_STAAU83 25, UNDEFINED PRODUCT 93 008 7:931841 REVERSE 

MW:63103 _ 

SWGTTIiVAETVKDLEGKDLSDKVIVTNSlDETFVPYVEKALGLITEENGITSPS 

AI VGLEKGI PTWGVE KAVKN I SNNMLVTIDAAQGKI FEGYANVL • 



LOCUS 98 

>G2804_STAAU83 25, UNDEFINED PRODUCT 2682166:2682924 REVERSE 

MW:29096 

MAYISLNYHSPTIGMHQNLTVILPEDQSFFNSDTTVKPLKTLMLLHGLSSDETTYMRYTS 

I E RYANEHKLAV I M PNVD 



. >G2805_STAAU83 25, UNDEFINED PRODUCT 2683043:2685673 REVERSE 

MW: 93576 

DQTVPQEANSQVDNKTTNDANSIATNSELKNSQTLDLPQSSPQTIS 

NAQGTSKPSVRTF^VRSLAVAEPVWAADAKGTIW^ 

MAANFT VTD KVKS GD YFTAKL PD SL TGNGD VP YSNS NNTM P I API KSTNGDWAKATYDI 
LTKTYTFVFTDYVNNKENINGQFSLPLFTDRAK^ 

SPIAGIDKPNGANISSQIIGVDTASGQNTYKQTVFVNPKQRVLGNTWVYIKGYQDKIEE"S~ 
SGKySATDTKLRIFEVNDTSKLSDSYYADPftroSNLKSVTO 

ITKTYWLVEGHYDNTGKNLKTQVIQENVDPVTNRPYSIFGWNNENWRYGGGSADG 

VNPKDPTPGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS 

DSDSESDSDSDSDSDSDSDSDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSPSDSDSDSDSDS 

DSDSDSDSDSDSDSDSDSDSDSPSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 

DSDSDSDSDSDSDSDSDSDSDSDSRVTPPNNEQKAPSNPKGEVNHSNKVSKQHKTDALPE 

TGDKSENTNATLFGAMMALLGSLLLFRKRKQDHKEKA 



LOCUS 99 

>G2284_STAAU83 25, UNDEFINED PRODUCT 2182330:2183307 REVERSE 

MW:37252 . _ 

VEDLERVL I TGGAGF I GS HLVDDLQQDYDVYVLDNYRTGKREN I KS LADDKVFELD I RE Y 
DAVEQIMKTYQFDYVIHLAALVSVAESVEKPILSQSINWATLRLLEIIK 
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>G2285_STAAU8325, UNDEFINED PRODUCT 2183380:2183499 REVERSE 

MW-.4917 

MHQLKALLVLTH PR YYKTSQKHHYLI YLNKNSQS YL I LFL 



>G2286__STAAU8325, UNDEFINED PRODUCT 2183646:2184428 REVERSE 

MW:27575 : 

I FMTNNKVAi^VTGGAQG IGFKIAERLVEDGFKVAVVDFN^ 

I KAD VSNRDDVFNAVRQTAAQ FGDFHVMVNNAGLGPTT P I DT I TE E Q FKTVYGVNVAGVL 
WGIQAAHEQFKKTNHGGKIINATSQAGVEGNPGLSLYCSTKFAVRGLTQVAAQDLASEGI 
TVNAFAPGI VQTPMMES IAVATAEEAGKPEAWGWEQFTSQ IALGRVSQPEDVSNVVSFLA 
GKDSDYITGQTI IVDGGMRFR 



LOCUS 100 



>G1465__STAAU8325 / UNDEFINED PRODUCT 1429687:1432446 REVERSE 

MW:105241 

VKKMDYKETLLMPKTDFPMRGGLPNKEPQIQEKm?AEDQYHKAL 

YANGNLHMGHALNKI liKD F I VRYKTMQGF YAP WPGWDTHGLP I EQALTKKGVDRKXMST 
ASFREKCKEFALEQIELQKKDFRRLGVRGDFNDPYITLKPSYEAAQIRIFGEMADKGLIY 

KGKK PVYWS P S S E S SIlAS AE I E YHDKRS AS I YVAFDVKDDKG WDADAKF 1 1 WTTTPWTI 

PSNVAITTOPELKYGQYNWGEKyilAEALSDAVAEALDWDKASIKLEKEYTGKEL 

AQHPFLDRESLVINGDHVTTDAGTGCVHTAPGHGEDDYIVGQKYELPVISPIDDKGVFTE 

EGGQFEGMFYDKANKAVTDLLTE KGALLKLD FITHS Y PHDWRTKKPVI FRAT PQWFAS I S 
KVRQPILDAIENTNFKVNWGKTRIYNMVRDRGEWISRQRWGVPL 
ETVNHVADLFAEHGSNIWFEREAKDLLPEGFTHPGSPNGTFTKETDIMDVWFDSGSSHRG 
VLETRPELSFPADMYLEGSDQYRGWE^SSITTSVATRGVSPYKFLLSHGFVMDGEGKKMS" 
KSLGWIVPPQVVKQKGADIARLWSSTDYIJUDVRISDEILKQTSDVYRKIRNTLR 
NINDFNPPTDS I PESELLEVDRYIiLNRLREFTASTINNYENFDYLNI YQEVQNFIt^VELS 
NF YLD YGKD I L YI SQRDSHI RRSMQTVL YQ I L VDMTKLLAP I LVHTAEE VWSHT PHVKEE 
S VHLADM P KWEVD 



LOCUS 101 (GF7) 



>G1243_STAAU8325 / UNDEFINED PRODUCT 1200372:1201841 FORWARD 

MW:54782 

DQVQGSLEIIYSLQEELKEITGMDEVTLQPAAGAHGEWTALMIFKAYHENNGEGHRDEVIVP 

DSAHGTNPASA . 

SFAGFKSVTVKSNSRGSVDIDDLKRVVNENTAAIMLTNPNTLGIFEKNIMEIREIVHNAG 

GLLYYDGANLNAIMDKVRPGDMGFDAVHLNLHKTFTGPHGGGGPGSGPVGVVK5LASYLP 
KPMVIKDGDKFKYDNDI KNS IGRVKPFYGNFGI YLRAYTYIRTMGATGLKEVSEAAVLNA 
NY I KARL S KH FE I P YKQ YC KHE FVL S GVRQKE FGVRTLDMAXRLLD FGVH P PT I YF P LNV 
EEGMMISPTBTESKETLDYFIDTLISIAEEAKNDPDKVLEAPHTTVIDRLPEATAARKPI 

LKFENLKQEK ~ ~ ~ " . 



LCOUS 102 



>G2529 FRG_STAAU8325, UNDEFINED PRODUCT 2410504:2411484 

REVERSE MW: 36804 

L I KSGKARAHTN I AL I KYWGKKDE AL 1 1 PMNNS I SVTLEKF YTETKVTFNDQLTQD 



>G2530 STAAU8325 , UNDEFINED PRODUCT 2411492:2412409 REVERSE 
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MW:32919 ___ 

MTRKG YGE S TG KI I L I GEHAVT FGE P AI AVP FNAGKI KVL I EAL ES GNYS S I KS DVYDGM 
LYPAPDHLKSLVNRFVEIJmiTEPIAVTI^ 
LTKEELIEKANWAEQIAHGKPSGIDTQTIVSGKPWFQK^ 
VKGSTRQAVEDVHKI.CEDPQYMSHVKHIGKLVLRASDVIEHHNFEALADIFNE 
LTVSHDKI EQLMKI GKENGAI AGKIjTGAGRGGSMLLLAiCPLPTAKNI VKAVEKAGAAHTW 

IENLGG ~ 



>G2531 FRG__STAAU8325, UNDEFINED PRODUCT 2412999:2413832 

REVERSE MW; 31735 

NA I VRN S GGLG WIjDQG VLN I S LM FKGQTE TT I DEAFTV 

MYliLISKMFENENVDIDTMEIEHSYCPGKFDLSIDGKKFAGISQRRVRGGIAVQIYLC^E 
GSGSERALMMQTFYEHALKGEVTKFKYPEIEPSCMASLETLLNKTITVQDVMFLLLYAIK 
DLGGVLNMTPITQSEWQRYDTYFDKMIERNKKMIDQMQ 



LOCUS 103 (GF11) 



>G2235 FRG_STAAU8325, UNDEFINED PRODUCT 2133494:2134471 

REVERSE MW: 36941 

OTMKRLSIIVIIGIFIITGCDWQRTSKERSKNAQNQQVIKIGYLPITHSANLMMTKKLLS 

QYIfflPKYKLELVKFNNWPDLMDALNSGRIDGASTLIEIiAMKS 

VIMGQKGMHLNEFNNNGDDYHFGIPHRYSTHYLLLEELRKQLKIKPGHFSYHEMSPAEMP 
AALSEHRITGYSVAEPFGALGEKLGKGKTLKHGDDVIPDAYCCVLVLRGELLDQHKDVAQ 
AFVQD YKKSGF KMND 

>G223 6_STAAU8325, UNDEFINED PRODUCT 2134482:213 5219 REVERSE 

MW:28095 

MIKIQQLQHHFGSHKVIHNFNLDISKGEIVTFIGKSGCGKSTLLNIIGGFIHPSSGRVII 

DNEIKQQPSPDCLMLFQHHNLLPWKTINDNIRIGLQQKISDESINAQLKLVDLEDRGKHF 
PEQLS GGMKQRVALCRAHVHKPNVI LMDE PLGALDAFTRYKLQDQLVQLKHKTQ5 T 1 1 LV 
THDIDEAIYLSDRIVLLGEGCNIISQYEITASHPRSRNDSHLLKIRNEIMETFALNHHQV 

EPEYYL ' " ~~~ 



LOCUS 104 (GF12) 



>G2828 FRG_STAAU8325, UNDEFINED PRODUCT 2715541:2717115 

REVERSE MW: 59929 . 

VKMMPRKFRVLQIGGDDLEPIFQHKKGVSWDYFDIGLFEFDSGYVEAIEAIVEAEGRFDF 

IYIQAPYSETLTNLLQMISEPYNTYVDSSFWSVEYEQDENVQKYWQPLHYRNIEERNNK 

LEAVS FS GQYGD KVSP KLAL VHPNFKGP VVYQGN S ELTLSGE FGKE F KP I AS WQNNL VYD 
KDKVIQIWPEFDIDGAVELQYTFRLIQTGADGALIEQIVLTDDMLDSPLEIPAKPFDAYI 
SVTVKARGNGTVHLGPIHKRWSRLDMGQFLLGGSRFVPSQRQEFIYYFHPGDMKPPLNVY 

FSGYRTAEGFEGYYMMKRMNAPFLLIGD 



>G2829 FRGJ3TAAU8325, UNDEFINED PRODUCT 2717099:2718649 

REVERSE MW: 612 5 9 

DQDDI I AVKTIHAEHD WEALRTLRLVI DMS KE PDLYLQ I S AI SAG I PQ INGQQTD YVS D YD 
NGR 1 1 NTVDE LDDALNY YLF YLKNWNYAYAYSLKLIDAYAS KNI INQLDEL I SGENDAT 



* 

LOCUS 105 (E18) 



>G2912 FRG STAAU8325 , UNDEFINED PRODUCT 2797518:2798504 
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FORWARD MW: 37832 

SKSYDERFTPDETWAYQQHQGNKFKEHFDLNCYLTLLDVLDSHNIDRGRTDVTHVFKNLETK 

VLTMGF I DDLL YPDD 



LOCUS 106 (E101) 



>G1083 FRG_STAAU8325, UNDEFINED PRODUCT 1057165:1058778 

REVERSE MW: 57664 

DR£KLQERLAKLAGGVAVI KVGAASETBLKERKLRI EDALN STRAAVEBGI VAGGGTALVNV 
YQKVSE I EIAEGD I5TGVNI VLKALTAP VRQ I AENAGLEGSVI VERLKNAE PGVGFNAATN 
EWVNMLE 



LOCUS 107 (E110) 



>G0975_STAAU8325, UNDEFINED PRODUCT 975981:977042 REVERSE 

MW: 403 00 

MKLQTTYPSNNYPIYVEHGAIDHISTYIDQFDQSFIIilDEHVNQYFADKFDDILSYENVH 

KVI I PAGEKTKTFEQYQETLEYILSHHVTRNTAI I AVGGGATGDFAG F I AATLLRGVHFI 
QVPTTILAHDSSVGGKVGINSKQGKNLIGAFYRPTAVIYDLVFLKTLPFEQILSGYAEVY 
KHALLNGESATQDIEQHFKDREI.LQSLNGMDKTIAKGIETKLDIVIADEKEQGVRKFLNL 
GHTFGKAVEYTOKIPHGHAVMVGIIYQFIVANALFDSKHDINHYIQYLIQLGYPLDMITD 
LDFETLYQYMLSDK^DKQGVQMVLIRQFGDIVVQHVDQLTLQHACEQLKTYFK 



LOCUS 108 (E125) 



>G2B09_STAAU8 325 / UNDEFINED PRODUCT 26893 08:2690324 REVERSE 

MW:38103 __ 

• VKIMTEIQKPYDLKGRSLLIOSSDFTKAEFEGLIDFAITLKEYKKNGIKHHYLSGKNIALL 
FEKNSTRTRAAFTVASIDLGAHPEFLGKNDIQLGKKESVEDTAKVIjGRMFDGlEFRGF 

QAVEDLAKF S GVPVWNGLTDD WHPTQMLAD FMT I KENFG YLEG INLT YVGDGRNNI AH S L 
IWAGAMLGVNVRICTPKSLNPKSAYVDIAKEKASQYGGSVMITDNIAEAVENTDAIYTDV 
WV5MGEE5EFEQRINLLKDYQVNQQMFDLTGKDSTIFLHCLPAFHDTNTLYGQEIYSKYG 
IAEMEVTDQIFRSSHSKVFDQAENRMHTIKAVMAATIiGS 



>G2 810_STAAU8325, UNDEFINED PRODUCT 2690351:2691583 REVERSE 

MW:46915 

DRDCPFNI EGGDE LVLS KDVLA I GVSERTS AQAI EKLARR I FENPQAT FKKWAI E I PTS RT 
FMHLDTVFTMIDYDKFTMHSAILKAEGNMNIFIIEYDDVNKDIAIKQSSHLKDTLEDVLGID 
DIQFIPTGNGDVIDGAREQWNDGSNTLCIRPGVWTYDRNYVSNDLLRQKGIKVIE1SGSEL 
VRGRGGPRCMSQPLFREDI 



LOCUS 109 (F101) 



>G1098 FRG_STAAU8325, UNDEFINED PRODUCT 1068360:1069841 

REVERSE MW:57 92 8 

MTEWTREERYQRIEDVDTEYFKTLKQQVDQSKFRQQFHIQPETGLLNDPNGLIFYKGKYY 
VSHQWFPLGAVHGLKYWYNYTSDDLINFKAEGPILNPDTKYDSHGVYSGSAFEYI>1GHLYY 
MYTGNHRDNHWQRHASQMIARLKEDGSVEKFPKPVISQQPEGYTSHFRPPKVFKYDEKYY 
AI IGAQNNDQQGRLLLYNTEPI INWHYLGEINTELDDFGYMWECPDYFNVDNQDVILICP 
QGI ' 
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>G1099_STAAU8325, UNDEFINED PRODUCT 1069993:1070940 REVERSE 

MW:35500 

MKNISDIAKLAGVSKSTVSRFLNNGSVSKKTSSKLTRIIAEHDYQPNQFAQSLRARQTHL 

IGAIjPRMNSYAVPETIKGLAKQC^ 

MATDITERHIEVINKMNVPIVIVGQQHEQLHSIVHDDYKAGQIIGEWIGQQGYQQVSVFS 
VSEKDIAVGI HRKRGLLDQIiAKYQ I KPNIHETN7TYVEAQKDVANVLENVEQVDAWGAT 
DTIALAAYKTYSDKKDVMKPHQIYGFGGDPMT 

LKKQDMPYSVTVDVNI 

>G1100_STAAU8325, UNDEFINED PRODUCT 1071126:107240 9 REVERSE 

MW:46849 _ 

LSDYYEKKGWSMNLITOTIFMFLCTLLW 

LVTFVWITVGFTISFGNGNLWFGNWEYTFLNHVGFATQEDISPHIPFALFMLFQMMFCTI 

AISILSGSIAEKMKFIPYLLFWIWTALVYSPVAHW^ 
SGVSGLVLAIMIGKGNKHSESTPKNLIITLIGGIFVWIGWYG^^ 

NTVI SASAGAI GWLILEYI FKKTT SLLGLLLGALAGLWIT PAAGYVTYLS AT XHALIGG 
I CCYI VINYI KVKLKYHDALDAFG IHGVGGI IGAVLTAVFQSKKANPDI ENGF I YTGDIH 
I ILVQILCVTAWI FS IVMTFIIAKVIKLITPLSVTEQETNIGLDKI VHGEHAYFEGELN 

RFNKHIRY ~~" 



>G11Q1_STAAU8325 , UNDEFINED PRODUCT 1072584:1072829 REVERSE 

MW:9040 

VIGKGEIIMIHELGTVGMVCPFPLIEAQKKMATLQSGDELKIDFDCTQATEAIPNWAAEN 

GYPVTNYSQIDNASWTITIQKV . 



LOCUS 110 (F113) 



>G144 6_STAAU8325, UNDEFINED PRODUCT 1408055:1410469 REVERSE 

MW:92806 

VAIMIAKVIVDVASKSVDYKFDYIIPEQLESVIQPGVRVIVPFGPRTIQGYVMEVTAEPD 

AQLDVSKLKKIIEVKSIQPSLTSELIALSEVMGS 
j^KDjlELPSALLQKFDKHGYYYYKDAQKN^^ 

RAWVIEGYHPDEVItAKLEK^IKQYDLYAYLSEEQHKTIFLTDIEDMGFSKSSLDGLIKK 
GYVEKYD A WE RD 



LOCUS 111 



G2820 



>G2820_STAAU83 25, UNDEFINED PRODUCT 2704341:2706197 FORWARD 

MW:69253 

MPKNKILIYLLSTTLVLPTLVSPTAYADTPQKDTTAKTTSHDSKKSNDDETSKDTTSKDI 

DKADK3SnflTSNQDNNDKKFCT 

TLI QNLFNLNSDI SDYEQPRNGEKSTNDSNKNSDNS I KMDTDTQS S KQDKADNQ KAPKSN 

NTKPST S NKQPNSPKPTQPNQSNSQPASDDKANQK^SSKDNQSMSDSALDSILDQYSEDA 

KKTQKDYASQSKKDKNEKSNTKNPQLPTQDELKHKSKPAQSFNNDVNQKDTRATSLF 

PSISNNDDSGQFNVVDSKDTRQFVKJSIAKDAHRIGQDNDIYASVMIAQAILESDSGRS^ 

AKSPNHNLFGIKGAFEGNSVPFNTLEADGNQLYSINAGFRKYPSTKESLKDYSDLI jgJ^ 

DGNRTI YKPTWKS EADS YKDATSHLS KTYATDPNYAKKLNS I IKHYQLTQFDDSRMPDLD 

KYERSIKDYDDSSDEFKPFREVSDSMPYPHGQCTWYVYNRMK^^^ 

RAQYRPYQVSHTPKRHAAWFEAGQFGADQHYGHVAFVEKVNSDGS IVI SESNVKGLGI I 
1 SHRTINAAAAEELSYITGK ' ] 
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G2821 



>G2821_STAAU8325, UNDEFINED PRODUCT 2706470:2707033 REVERSE 
MW:20989 

SDDKHDFI IEQILSRSCDIESVESWKSSL 



LOCUS 112 



>G1905_STAAU8325, UNDEFINED PRODUCT 1786046:1787398 REVERSE 

MW:48776 

MKDEQLYYFSKSFVFKAMMHFSLPMMIGTLLSVIYGILNIYFIGFLEDSHMISAISLTLP 

VFAILMGLGNLFGVGAGTYISRLLGAKDYSKSKFVSSFSIYGGIALGLIVILVTLPFSDQ 

I AAI LG ARGETLALTS NYLKVM FL SAP FVI L F F I LE QFARAI GAPMV SM I GMLAS VGLN I 



>G1906_STAAU8325, UNDEFINED PRODUCT 1787508:1787924 REVERSE 

MW:16172 

QGHTLGYLYAHQQDGLTQND I AKALQRT 

GPTVSNLLRNLERKKLIYRYVDAQDTRRKNIGLTTSGIKLVEAFTSIFDEMEQTLVSQLS 

EEENEQMKANLTKMLSSLQ 



LOCUS 113 



Gllll 



>G1111_STAAU8325, UNDEFINED PRODUCT 1083 909 :-1085690 FORWARD 

MW:65093 

DPSEINKVIHVDLGIIADCKRFLECLIflDKWETIEHSDOT 

KPQQTIEYIGKITNGEAIVTTDVGQHQMWAAQFYPFKNHGQWVTSGGLGTMGFGIPSSIGAK 

LAN PD KTWC FVGDGGFQ 

MTNQEMALLPEYGLDVKIVLINNGTLGMVKQWQDKFFNQRFSHSVFNGQPDFMKMAEAYG 
VKGFLIDKPEQLEEQLDAAFAYQGPALIEVRISPTEAVTPMVPSGKSNHEMEGL 



G1112 



>G1112_STAAU8325 / UNDEFINED PRODUCT 1085693:1085944 FORWARD 

MW:9621 ; 

MTRILKLQVADQVSTLNRITSAFVRLQYNIDTLHVTHSEQPGISNMEIQVDIQDDTSLHI 

L I KKLKQQ I NVLTVE C YDLVDNEA 



G1113 



>G1113_STAAU8325, UNDEFINED PRODUCT 1086069:1087085 FORWARD 

MW:37588 _ 

LEEFIMTT ™~ 



LOCUS 114 



G1542 

1 >G1542 STAAU8325 , UNDEFINED PRODUCT 1495403:1497337 FORWARD 



170 



WO 03/011899 PCT/GB02/03606 



MW:72192 . 

APNSRPIDFEMKXKDGTQQFYHYASSVKPARVIFTDSKPEIELGLQSGQFWRfCFEVYEGDKK 

LP I KLVS YDTVKD YAYIRFSVSNGT KAVKI VS S THFNNKEEKYDYTLMEFAQPIYNSADKFK 
TE ED YKAEKLLAP YKKAKTLE RQVYELNKI QDKLPEKIjKAE YKKKLEDTKKALDEQVKSAIT 

E FQNVQ PTNE KMTDLQDT KYWYE S VENNE . 

SIWDTFVKHPIKTGMLNGKKYIWME^ 

VEGKTLYDAIVKVHVKTIDYPGQYHVRIVDKEAFTKAm'DKSNKKEQQDNSAKKE^ 
PSKPTPSPVEKESQKQDSQKPDNKQLPSVEKENDASSESGKPKTPATKPTKGEVES5STT 

PTKWSTTQNVAKPTTASSKTTKDWQT5AGSSEAKD5 
NTQS^^KAKSLPQTGEESNKDMTLPL^mLLALSSIVAFVLPRKRKN 



G1543 _____ _ 

>G1543_STAAU8325, UNDEFINED PRODUCT 1497540:1497668 REVERSE 

MW:4973 — 

MAVPKRRTS KTRKNKRRTHFKI SVPGMTECPNCGRIQIITPCM 



G1544 



>G1544_STAAU8325, UNDEFINED PRODUCT 1497751:1497846 REVERSE 

MW:3849 _ _ 

MSLLNSKQQDDSESRQVDPRLQKLQQLYDKEQ 



G1546 



>NONB, UNDEFINED PRODUCT 1497815:1498165 REVERSE MW: 12767 
DQDDVDEHYHIIKDG1WNLQDIVEDIVIIEKPMRAYSEQSDQMLTVGNGWEVIDEDQLDELA 

KQQATR 



LOCUS 115 



G2712 



■>NONE , UNDEFINED PRODUCT 2598712:2601288 REVERSE MW : 94980 
EVGD R Y YNRT 1 1 YT V YLN YNVD F KRRQ YTLAKFL YKMGT F I AKHKWS AV LAW I V I VAAI L 
IPIATNAPKFDNDIKMTGLESLDTNKKIEKHFNQDSSKAQIRWFKTTKDDGIVQPNITK 

DIKKTLDDIKKDDKHIDKISD ~" — 



G2713 



>G2713_STAAU8325, UNDEFINED PRODUCT 2601346:2601891 FORWARD 

MW:21879 

MKETDLRVIKTKKALSSSLLQLLEQQLFQTITVNQICDNALVHRTTFYKHFYDKYDLLEY 

LFNQLTKDYFARDISDRLNHPFQTMSDTINNKEDLRSIAEFQEEDAEFNKVLKNVCIKIM 

HNDIKNNRDRIDIDSDIPDNLIFYIYDSLISGFIHWIKDEKIDWPGEDIDNIFHRLINIK 

IK ■ 



G2714 



>G2714J3TAAU8325, UNDEFINED PRODUCT 2 601974:2602138 REVERSE 

MW:6456 _ . 

WWISIIMGIVIAIWSFKQLSQSHLDSGFIFFFIVYVLCISCFNSDKHDKNKKR 
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G2715 



>G2715_STAAU8325, UNDEFINED PRODUCT 2602253:2603800 REVERSE 

MW;57130 

GSRATGTRIYERSAWQEGQNFLKRVIAEMGGKDAIWDEN 

IDTDMAAEAIVTSAFGFSGQKCSACSRAIVHKDV^ 

GPVINKKQFDKI KNYI E I GKEEGKLEQGGGTDDS KGYFVEPT 1 1 SGLKS KDRIMQEE I FG 
PWGFVKVNDFDEAIEVANDTDYGLTGAVITNNREH^^ 

GYH PFGGFKMS GTDAKTG S PD YLLHFLE QKWSEMF 



TABLE 9 DNA SEQUENCES STAPHYLOCOCCUS EPIDERMIDIS 



LOCUS 1: 



GATCGCCTTTACCTGAAACTGTTCCAGCCACTTGATTATATGTGCCCCAAGGTACTGTGTGT 
AATTTAACACCAGGTTTGACGTTGTATGTTTGATTGATTTTTACAGGTGATTTAGCTGTGTT 
GTAAATGACCTCATCTTGTTTTACCCAAC(^TAATTTGTACCAGTATTATAAT(^CC^C^ 
GATAGAATTTTTTATCACCAAGTGTGGCAGCTTTCGTCACTGACAATGTACGTTGGATTTGA 

TTTGTTGTCTTTCCTTTAGTGT CATAAACTGTAGTATATAAGCCACTATTT TTTGCATTGAT 
TTGAGCAACACCACTATTGTTAGTCACTGTTAATTGGTTGTTTGTTGAAGGTTTAGTTGGAT 

TGCTAGGTTTAGATGCTGTAGTTAAGTAATATTTAOTAATCCAACCAGATTTACC 

ATTCACTGTACCATAAAGATACGTTGCTTTATCAATTTGTTGCTGTTTAGTTGCTTTAAA ~ 

TGTTTG ATTTCCAGTACCAG AT ACTT TG CTAGCAACTTGTTTTGGTGTAC CCCAAGGAAC 
TGTGTAAAGTGTTGACCCTGCTTTAACATTATATGTTTGATTCACTTTTACTGGTGCCTT 

AGCAGTGTTATAAACAACATCACCTTGTTTAACC CAACCGTATTTTTT AC CGCTATTGTA 

GTCTTCAACTAAATAGAATTTGTTATTTCCTAATGTTGCAGTTTTAGTAACGGATAGAGT 

TTTTTGTACTTGATCAGTCTTATGACCTTTACTGTCATAAACAGTTGTATATAAGCCATT 

ATTTGTTGGTTTAATTTGAGCAACACCACGATTAGCAGACACAGTTAACTTATTATTAGT 

TC CT CCTGATGGTTTAGAAGGTTGTGACGGTTTTGTAGATGTTGTGC C C CAAGGTGCTAC 

TTGCTT CGTTTTAAT TAAATATTTTTCATAAATTAAGT CATATAATT CTGCATAGCT ATA 

ATTGTGACTTCTTAAATATTGGTGAGGGTCAGCGTGATCAGTACCTCCTAAGAAGTTAGA 

GATAGCAGCATGTGTCCAAACTGTTCCTCTTCCATCGTTTTCAGCGCTATCAGGTTTTAA 

ATTATAATATTGCAATTGCGTTGCAGCATAATCAGCGTAGTTGTTCATTGAACGTGCAA^ 

TGAATC^TAATCATGTGTATGGACGATTTCTiACATTGATAAAACGTTGATTTCCATATGG 

ACCTGCACC CCAAGATAAGTAAT CTGT CGGAGCTGTTT CTATAATTCTATTGCCATCAAC 

AAATGCGTGTACG AATGCAT TTGTGTAATTACGTTT CATGAAAGCAATCT CGCCATCGAT 

TGTTGAGTTATCATTTGCAGTATCATGAACAACGATACCTTCAGGACGTCCCACACCGTT 

TCTATAGCCATATTTAGGGAAATATGACGTATAATCTTCTTCAATTCTTGGTGCTTTCAT 

ATTCTTTTTACGAATATAGTTATTTATTGAAGAATTAACCTTTGGTGTATATTTCGGTAA "~ 

TGATGATGTTTTTTGACTAGATACAGAATAAACTGTTCTCGGTTGAGCAGTTGCACTAAA 

TGGGGTGAATTGCTTTGTATCTATAGTCGCTTGATTAGATGCCGTTTCTTTTTTTACAGT 

ATTAGTTGTTACACGTTGAGCTGGTTCTTTATATTTATATGAAGTAGTTTGTTTAGATGT 

AGCATTCACATTGTTTAATGAGATAGGCTC TAAATGGT CTGTTGAGCTATCAT CGTCTTC 

ATCATCGTAATC^AATTATAACO^GATGCGTTTGTATTTGATACTTTAGGTGTAGCAGT 

TTCATTTTGTTCAGAAGTTACTTGCTGACTTTTTTGTTGGCTTTCATTATCATTAGAAGC 

AGTTTGAGTTTCAATTGCTTGATTTTCGGAAGGTTGACTTGCAGTCATCTTCTTGTCTTG 

TTGTTCATTATTTGCGTTAGCTCCTAAATCTTTCTCATTTTCTTTTGCTACAGATTGTGT 

CTCCTGTAATTGATTTGTATCAGTGGATGTTTTATCTTCTTGTGTCAAATCATTTGTTTC ~~ 

TTCTTGTTGATTTTTTGTAACAGAATTCGTTTGATTTTGATTCGCATCATCTGTTGATAA 

AGATTGTTGCTTTTGATTTGATGAAATTTCATTATAAGTACT CATTTCATCTAATGAT G C 
ATCATATGTAGTACTTTGTGTGTCTTGTTTAGGTTGAACTTGGGTAGGGTCTTGATATGT 
TTGTGTACCAGATACATTTGTAGTTGATTGTGTAACTTCGCTTTTAGCTTTTTCTGCTTG 
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TTTGAGGGCAGTTTGATC 



LOCUS 2: 



GATCATATATTATGACGTAACCTTCATCATCTATTTCAGCTATATCTCCAGT 

TTGAAAATACCCATCATTATCAAATGTGTCTTTTAAATATTTGGGATATAAATAACCATT 

CATCACATTTTCACCTTTAATTAATAACTCTCCATGTCCATATGCGTTGGGATTTTTTAT 

TTTCACTTCGACATTTTCACTTGGTTTTCCAACAGTATCGAAACGTTCTTTGAGCATTTG 

AGGTGAGGCTGTTAGAAACTGAGAGCAAGTTTCTGTCATACCAAAAGAATTATATACAGG 

TAAACGATAAGTCAATGCTTGCTCAATTAATTGTGGTGATAATTTAGCACCACCTAGCAG 

AATTTTT-TC TAAAGAAAATGGTTGAGTCAATC CTGCATCCATTAAC CACTTTAACGTTTG 
TGGAACAAGGGACATATGGGTGATTGGATAAGTCTTTATTTGTGTTAACATATCATCAGT 

TTGAAACTTTTTAACAAGT CTGACAGTGAAT C CTTCTATCACTGCGCGCAAAATAACACT 
GAGCCCAGAAATATGATATATAGGTAAGACCGAAAGCCACACAGTATTTTGTTCGAATCC 
TAAACTTTGTTTACAGCCTTTAGCACTGGCTAAATGATTATTAAACGTTTGAGGCACAGC 
TTTTTGAGGTCCCGTCGTTCCAGACGTAAACATAATTGATGCAATCGATTCTAAA.TTAAA 
TTTGTAACCTGAAACATCATGTTTATCTAATTGTGTTAAATCATTAAAATGATATAAATT 
AAACCCTTCTAATTCTAAAGGCAACGTGTGTACAATCGTTGCTATGTCGACTGAATTCAT 

TTGATTTAT CATCTCATGTCGCGTTAAACGTGTATTTAT CATAGCTATTTCAATATGAGC 
TAACCAACAAGCATGAATCAAAACAACTGAATCAATATCATTGCTTATATATAAACC^AT 
CCTTTTCTGATTTAAAGAAGTTAAATATTCCGCGATTGTTTTTGCACGATGATATAATTC 

TTCGTACGTTAAAGAT AACTGATTTGTAACAAT CGCTAATCGATTTC CATTTGATTGAGC 
TTGTTCCTGTAACCAAAAATTCACAATGCATTCCTCCAAATTATATACACGTATAATTAT 
ACCTACTTGCTTATTAAATATCAGTAGTTGAGCTTAATATGTTATTTTCAACTTAAAGTA 
ATACGTCCAAAAGT CAAT CCCCTATTGAAAATGT GGACTACATGCGTCAACT ATAAGT CT 
TTAATGTAATCATGCTTTTAAGTTAGTAACCTACGCAACTTTCATTATCACATTTCAATT 
AATAATGTGCTCTATTTATTTTCATCAATCATTCTATTATTAACTATATATACATTTTTA 
TAAGAAT CGTT CTCTTTT CAAAAAGAATCAC CTCATGAATTCATTATTTAAT ATATTTTA 
TTTATATAATATTGTAACACCGTTTAGTTTGTTATATTTTTAAATTACTTTATATAACAC 
TATGGGGTTTTATATGAGTACCGAAATTGTTAAATACTTTTTCCGAGATAXTTCACCGAA 
TAATAAACTATAGATTGAAGGGAAATAGATGAAGCTACAAAACT CACTCATT CTAACATT 
CCAATAGGAATAAAGAGAATTTAAACTGTAACTGATAATGTTTAATGTTACTAAATTAAC 
AGAATAAAACTTCGTAATGAAAAACAATCAAATTATCACTTATATTACACCTGATGTTAC 
TGAAGATGAAATGAGAGAAATTATAGCTTTTATGGATTAATAAAAACAAAAGAAAAATAG 
CGATAAATAAAGAGAGACGCTTATATTACTAATTTACACTTTAGTATGATTACGTCTCfT 
TTTTATATATAAAATTACGCATAATTTAAACCTTCATATAGGAGTTGATTTTATAAATAT 
AATCAATATGCA^TTTCTAAAACTAAATAAGGAGTGAGAATTATGCATCAATATAAGGAG 
TTGATTGATGATATAGATATTAAATATATTGAAATGCCAAATAAATTAGAATGAGTCATT 
TTAGGTAGTGAATTATATGTTAACAGTAAATTATCATCAAGTTCTTATGTGAGAGAAGAC 
ATCAACACTTACTATGTACTATGTGAAAAGTAATTTAACTAACGCACTAATCTCTTTAAA 
TCAAATTGAAAAAGCAATCAACGCTCACGATTGCAAAACACTTCAAGACTTGAGTAATTA 
CTTTAACTTACCTACTACACATTTATTTCTAACAATGTGATTCTATAACCTTAAATATAC 
AAATTTGCTTTTTTCAATATATTAAAAA^^ 

CAGGAGGACGTTTTATGCAA CAAGAAACGACAT CATGGTACAAACAAGAATGGTTTATAG 
rTTTATCACTTTTATTCATTTTTCCACTAGGTTTATTTCTCATGTGGAAATTTAGCAAGT 
GGCCATCTATTGCAAGj\ACAATCATTACTGTTGCAATTTCAGTTATCGTATTAGCAAGCA 
TTACCTATTATGGTAATCTACAAATGATTGTAC CAGCAACATCAAATTCAAATAACGAAA 

" CTAAAGAAACTACAGAGAATAATGTAAATGATAAAGACGAGCGAAAT CATAAAACTGCAG 
TAGAAGAAACAAAAACTAATTATGACTCCACCAAAGAAAATACTAAAGAACCTGGAAAAG 

^AAAATGAATCTGCAACACGATTGGAGAACTCTGCGCTTGAAAAGGCAAAGTCATATTATG 
ATGATTTTCACATGTCTAAACTAGGAATTTATGATATTTTAACATCTGAATATGGAGAAA 

AATTTGATAAAGAAGATGCACAATATGCTATAGATC 



LOCUS 3: 
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GAT CTTATCTGATAATTTGACACTTA 

AGTCAACATCGCTTGGTAAAACATCTGATGCAGCTGGAATGAGTAACACGTCGTCGAATG 
TTAAAGATTCTTTAGCAAATTTATTTTCCCACATTAAAAACAGCCTCCAATTTTATTTAT 
ACTTAGTT ACATTATT TCACATTTTCTT CAGTTTGTTTAT ACTTTATACCATTAAAAAAG 
AAATTTAAGATGATTGCAGAAATT GCGCCAAGCACTATAC CATTTTGAGTTAACCAAGCA 
AATTGTTCTCCTAATCCTTTAAATGCTTGAGGTACTGCACTAATACCAGCACCTAACCCT 
ACTGAAATTGCAATAATTAATAAATTATTTTGATTTTGGAAATTAATGTTACCCAAAATA 
CTAACGCCGTATGCCATAACCATTCCAAACATTGCTATCATTGCTCCACCTAAAACCGGC 
AATGGAATAATATTAGCTAAAGCACCTAATTTAGGTATACAACCGCAAATTAGTAAAAGA 
ATAACCAITCCATATATCACATTGTTCTT^ 

TTTTGGGAATATGCAGTGTAAGGGAACGCATTAAATATTGAACCTAAAATGATTGCTAGA 
CCTTCCGCAGTGTACCCTOTTCGAAAATCTTTTCTTTCTAGTTTTCTACCAGTAATTTCA 
CTCAGTGCATGATAGACACCAGTAGATTCAATTAAACTTACAACTGCAACAATGAAAAAT 
ACAAGTATTGAGCTGACATCAAATCCGAAGCCAGAAAATCTGAATGGCACAGGGAAACCA 
AACCAATGTGCATCACCCACTTGTTTGATATCAACCAT^ 

GTACCTATTGCTAATCCTATAAGTATCGCAATTGATTTCAAGAAGCCCTTTGTAAATCTT 
TGCAAAATAAGAATAATGAGTAGTGTAACACC^CCTAATATTAAATTCTTAGTATCGCCA 
TAGTTTTTCGCTCCTTCACCACCTGCCAAGTAATTCATTGCAACTGGCATTAAATTGATT 
CCAATAATTGTCACAACACTTCCTGTTACAACAGGTGGAAAGAATTTAACTAAATAAGAG 
AAAAAAGGTGCAATTAAAACAACTAAGATACCGGATATTAAAAGCGAACCATATAAAACA 
TCAAGTCCTTTCGTTTGACCGATGAGTATCATAGGTGCAACGGCAGTAAACGTACATCCT 
AGTACAATCGGTAATCCAGTCCCTGTGACTTTATTTGCTTGAAGAAATGTCGCTACCCCG 
CACATAAATATATCAACAGTAACTAGATAAGCAATTTCTTCAGCTGAAAATTTTAAGCTT 
GTC CCCACAATAATAGGAACAAG AATAGCC C CTGCATACATCGCTAACAAATGTTGCACA 
CTTAATATGAAATTTTTCATTACGCTTCACCTAAAAGAGTTACCTTATTGCCTTTTAATG 
AAGCTACCTTACAAAGTGAAGATACATATAAGCCTGCATCTTCTAAACGTTGGCGACCAT 
TTTGGAAACTTTTTTCAACCACAATACCCACGCCAACTGTCGTCGCATTTGCTTGTTTTA 
CAATGTGATTAAGAC CTAGCGAAGCATCACCATTAGCTAAAAAGTCAT CAATGATAAGTA 
CTTTATCGTCTGCACCTAAAAATTCTTCAGATACAATGACTGTACTCGTTTTATTTTTTG 
TAAATGAATGAATATCCGTGCTATAAAAGCCATCTTTCAAAGTACTAGGTTTAGCTTTTT 
TAGCAAATAGACAAGGAACATCAAAATGAAAAGAAGCCATAATAGCAGGCGCAATACCAG 
AAGCTTCAATAGTTAAAATTTTAGTAATACCAGCGTCTTTGAAAGACTCATAAAATGTTT 
TACCTACATCATTCATCAACTTTGCATCAATTTGATGATTTAAAAATCCATCTACCTTCA 
AAATTTTCTCATCGATGACAACGCCATCTTCTTTGACTTTTCGTCCTAACGACTCCACTC 
AAAAAACCTCCTCAAGTAAATTGAAATTCGATTCCTAGATACAAAAAAACCTCAAACTAC 

CATTAATAGTTTCAGGATC 



LOCUS 4: 

GATCCTGGTAAAGCGATTATGACAATTAAATAAAGC CT 

ATAAGAATAACTTAATGGCTAAAACAAATAAGTCTGGGACAAGGATATATTATGTCCCAG 
ACTTTCTTTATGTATATACAGATTCTTATGAGATGAGTCCAACACAGAGAATTTCCGAAG 
AAATT CCACGGACAAAG CAAG TTGGGGTTGGGGAGAAGACAGGGGACAATGAATTCTATC 
CTAGTTTAGCGTTCATTTTAATAAGGGGAATTTTACAAAGTTGACAAGCGTGATAATTAT 
AGGCAATGTTGATATTGGACATATCATTTTAAAGAGAAAGGAAAGATGGTAATCATGGAT 
GACTTGAAACAAAATCAATCTTCTAACGAAAAACCTAAAGGTAATAAAATAATTAATATT 
TTGATATTCATCGGAATGATTTTATTAATTCAAATACCTATTGGCGTGTCACTAATAGCT 
TTACCTTTTTCAGTGAAATTCAGTAAGTTAACATCCATCGCATTAAGTATGCTAATAACT 
GGTACAG CACTATTAATCATATGGTTAGT TAGGAATTATTATTTGAGTCAT ACATATGAA 
AGAC AATAT CAATCAATGAGGGGAAAAGATAT CTTTATTAATATTGGTTTTCTGGTATTA 
TCAATGGTTTTTAGTATTCTAAGTAGTGTATTAATGGTCATATTTACTGGCAACGATACT 
ACAG CGAATGAGAAAGAAATCAATGAAAGTTTAGATTTACTTTTACAAAAAGAC CATTTA 
CCACATATTTCAATTGTTGCAACTGTTGTTTTAATGATATGTATTATAGGTCCGTATTTA 
GAGGAATTACTCTTCCGAGGAATTTTTAAAGAAACATTATTTATGAAATATCGATTTTGG 
CTACCATTCATTATAT C TTCTATTATTTTTAGTT CACAACATTTATCAACAAATATATTT 



r 

174 



WO 03/011899 



PCT/GB02/03606 



TCATATGCAATTTATTTTCTAATGGGTTGTGTATTATACCTTGCCTATAACAGAAGACGT 
AATATCAAAGATAGTATGATGGTTCACATGTTGAATAATTCTGTTTCAACATTACCGGTA 
T TTGTTGGTTATTTATGGCTATATTTTAGATAGTAAACATAACAATAAAGAC CTGATTAA 
AAGTAGATTTATCTTTTAATCAGGTCAATTTTATATGTTAAATTGTGATATCATTCTCTA 

TGATTAATTTAAT CGCTTTATGAT CTGTTGCATTT CTAAATAAAT CATAGGCACTTTCG A 
TTTCACTCAGTTTACTATAATGTGTCACGAGTTGTTCTGGTTGTATTATTTTGCTTTTTA 
ACGCTTCAAGTAATTCTTCAGTTGTATTTCCTGAAACTAAACCAGTAGTTACGTTAATAT 
TTTTAATCCATAATTTAT CTAT ATCAAGTTGTACAGGTAACCCATGCACACCAACATTAG • 
CAATCGTACCATCGACACCAATTAAATTTTGACATAAATCAAAGGTTTGTGGAATTCCGA 
CAGCTTCAATAGCAACATCAACACCACGTGGATTTAACGATTTTACCTTTTTAATTGCGG 
TTTCAGTCTCTTTAGAGTTAATTAAATGCGTAGCACCTAGTTCTTTAGCGGTTTCTAATC 
[ ^ATTATCATCTAAAT C AATCATAATAATT TTTGAAGGTGAATAGAATTGTGCTGT AAGTA " 
ATGCTGCTAAACCTACAGGACCAGCAC CTACAATGGCTACTGTACAGCCAGGTT TAACTT 
TACCTTTTAAAACACCAATTTCATAACCTGTTGGAAGTATATCTGATAACATTACAAGGG 
CGTCTTCTTTTAAATTTGAAGGGGCGTGATATAAAGAATTATCTGCAAAAGGAACTTTAA 
CATATTCTGCTTGAGTACCATTCACTAAATGTCCTAATATCCATCCTCCTCCGTTTTCAC 
AATGTGCATAGATACCTTTTTTGCAATAGTAGCATTTGCCACATGATGAAATGCAAGAGA 
TAATCACTTTATCTCCAACTTTGAAGTTGTTAACGTTGTCACC^TTTCTTCIAATGATTC 
CAATACCTTCGTGACCTAGTGTCGTATGTGATTTAACTTCAGGTGTATCTCCTTTTATGA 

TATGAAGATC 



LOCUS 5: 



GATCAATTACTTGTTAATATATTACAACCA 

TACGAACAAC^CATAAAACAAGAAAATCGTAC^^ 

GATGCATT CTACCAGTAT CGACCT CCAAT CGAACGTATTTTGACCAAT TT ACT AG ATAAT 

GCATTAAAATTTTCTAATTCTGGTAGCCGTATTGATATTATTATTTCTGAGTGTAAAGAA 

AACGACGTCATTAGTATTTCAATAAAAGATGAGGGCATAGGTATCGTTCCAGAACTTCAA 

TCACGTATCTTTGAAAGAACGTTTAGAGTTGAAGATTCTCGAAATACTAAGACTGGTGGT 

TCGGGGTTAGGATTATACATTGCAAATGAGTTAGCACAAC^^TTGACGCCTCTATTACA 

GTCCAAAGTGATTTAGACATTGGAACCACGATGACACTTACCTTAAAAAAATTTCAATTT 

AAAAAGTAATTTGTATTGCATTAAAAAACCGAATGTAGCTGGAATGAGTTTGAACACTCT 

AGCTACATTCGGTTTTCATTAATGTACACGCTCTTTAAAACCTTCATCTTGAGAATAATT 

TGATGCATACGTATCACTATATGTTTTAACTTTATAAAAAGAACTTAATTTATATAAATC 

ATTACTACGCTTGTTGTTTCTATTTTTATTCAGGTTTAAAGCATTATATCTCATGTCGAG 

ATTCTCAGTCTGAATATTAGAGTTTTCAACAATATACTTCGGTCTATGTTTAACTTCATA 

ATAAATACG AC CAATATATT CTCCTACTACGCCAATAGACATTAATTGAATACCAC CCAA ~ 

CAATAATATAGCAGCAATCGTAGTAAAATAACCAGGTATATTTATACCATTAATCAAAAT 

ATTTATTAATAAATAAATTATATATAAAATACTGATAGAAAACGTGAACATACCTAAGTA ~" 

TATCATCATGCGTAAAGGCTTATTGTTAAAAGAGATGAGTCCATCAATACCATAGTTGAG 

TAACTTTCTAAAAGTCCACTTAGATTCTCCATCTTCACGCGTCACATTTTCATATTGAAA ~ 

TACTTTTGTTTCATAACCTATC CATTCAAATAGAC CCTT AGAGAAACGATTATATTCATC 

AAGTGTTGTTAAAGCTTGAACTGCACGTCGACTGAGTAATCTAAAATCACCAACGCCGTC ~ 

TTCAAATTGGATATCCTCTACAAATGCATTAATTAATTTATAATAACAACGAGACAAAGT ~~ 

TTTACGTACAAAATTCTCTCCCTGACGATTTCTCTTAGCAACCACTTGATCATAACCTTC 

AATGTAACCCTCTATCATTTGTGGAATATATTCAGGCGGATGTTGTAAATCTCCATCAAT 

CATAAT CAC CGCGTCGTGCATTGTGCTATGCTGATAGCCAGCAATCATTGCAGCTTCTTT 

GC C AAAGTTTCGACTGAATG AAAG ATATTTAACATGG TT ATCATACGCAACAATATT CTT 

GAT ATGATGTATTGT CGTATCTGTACTACCATCGTTAAT AAAGAGTAAAT CGTATTCATA 

ATTTTTGATTAAACTATCTTTCTTCATTATTTCAGTTAATTTGTCATAAGTTTTCAAAAC " 

GACTTCGCCTTCATTATAGCAAGGGACGATGACTCTGATTTTCATTAAATGACATCCTTT 

TCTCTGAACTATTTGCTATCATTTTATCAATTTCCTTGTCATACATTCTAGTTAAATACT 

GTGTATTT ACATAATCTTAAATTAAGC TTAATAGTTTTAAATATTTT CTTTTATGAGCAT 

CACATTAACTTTTAGTAAAAAGAATTTAATTATTTTTTTAAAGTTAACTCTAACTGATTA 
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ATTATATTTATTT CAAATCTCCAATACTGACAT CAT CAGGATC 



LOCUS 6: 

GATCAGTTGATTGGTGTGTCGATTGTGACATTA 

TAATAACTCCTTTTCTATATTAAATAATTAGGTAATAAAAATTTTACAACACTATAAAGA 

ATTACAAAAGTATTTAAGTTCATAAATTCTAAATATATAGAAGTTTTAGAAAACTCATTA 

QATTGAACTTTACTTTATTACAATTTATCTAATAAATATTAAGAAAAGTAACGA^ 

T CTT AT AAATAGCGATATATCAACTT T CTTTAATAAATGTTCAGAACAAT ACATTATT TT 

AACAATGTTACftAGATAATAACAAAGCCCACAAAGTCAAATATTT^ 

ACGTAATAAAAAAACAAAAAGTTAATGTACAGAGACTTGTCGGGACAATTATCTAAATCA 

TTAAACTTAAAT CAATTAAAT CTTTGTTATATTTAAGGAGGAGTTACTTTGAAAAAGTTA 

GCCTTTGCAATTACAGCCGCTTCAGGCGCAGCAGCAGTTCTATCACATCATGATGCTGAA 

GCTTCTACACAACATAAGGTTCAATCTGGAGAATCCTTATGGACTATTGCACAACJ^ 

AATACTTCAGTAGAAAGCATTAAGCAGAATAATAAT CTTAGCAACAATATGGTATTCC C^ 

GGACAAGTTATTAATGTAGGTGGAAGTGCTTCACAAAATACTAGTTCAAACACTTCTTCA 

AGTTCAGC^TCITC^CATACTGTAGTAGCAGGTGAATCATTAAACATCATAGCTAATAAA 

TATGGTGTTTCAGTTGATGCATTAATGCAAGCAAATCATCTAAATGGTTATTTAATTATG 

CCTAACCAAATATTAACTATCCCTAATGGTGGTTCTGGTTCAGGATCAGGTGGTACAGCA 

ACTCAAACTAGCGGTAATTATACTTCACCTTCATTCAACCATCAAAACTTATACACTGAA 

GGTCAATGCACATGGTATGTGTTCGACAAACGTTCACAAGCTGGTAAACCTATCAGTACT 

TACTGGTCTGATGCAAAATACTGGGCGTCAAATGCAGCGAATGATGGTTATCAAGTTGA^ 

AATACTCCATCTGTTGGTG CAATTATGCAAAGTACACCTGGACCATATGGT CATGTAGCA 

TACGTTGAACGTATTAATGGTGATGGTAGTATTTTAATTTCAGAAATGAATTATGCAAAT 

GGT CCATACAATATGAACTATCGTACTATCC C AGCTT CAGAAGTAT CTTCAT ATGCATTT 
ATCCACTAATCATTGATGATTAATGATTTTACTACAAGGTAATGGAATATACCTTGTAGT 
TTTTTATTTTAATAGAATGATTGAACCTC^TTATTTTATATTTTAAGCAATTCAAATAAA 

aaggccacacaaagttgactaaaaatgtcagtctttgtgtggcctttagctatatgtact 
tacgtattatacaaacctttttt attttaagaacagat gaataataaaataaataattg c 
t gctaaaacagctgag ataggtaaagtaat cac ccatgttacaaccatacgttgagcagt 
act ccatttaacacctttcg cacgatttgaagcacctacac ctagaatagatgaagacac 
aacgtgtgtagtagataatgggaaatgtaatgatgacgctacgaaaatcgttaatgctga 
agaaatatcagcggctgcaccgttagcaggtctaattttcataatatttccgccaacagt 
tttgatgattttccaaccacctactgctgtacctaatcccatagctgttgcacacgcaac 
tttaacccatacttgaggttcaacattactaccatcttgtaaattacctacaattaaagc 
taatgtgataatacccatagatttttgagcatcgtttgtaccatgtgagaatgattgtaa 
tgctgcagtaaagatttggaaaaacctaaaattacgattagtacgtgttaaatttgaatt 

t ttaaftaacgattttaacaatcgtat acatcatataac ctac acaaaaagctataattgg 
tgaaatgattaatacgataataatttttgtaaaaccttgatagtgtaatactgcaaacga" 

accttgcgatgcaatggctgcacccgctatagatc 



LOCUS 7: 

GATCATATTATTAGAGCTTAT 

CACAAGTTTTTGCAAAGTGGTTACCAAACAGAATTACATTTATTTGGTAGAGATGAAGAT 

AATCAAATTCCATTGATGAATACTTTGATTTCAGAATTAAAATTATCGGATAAAGTTAAA 
ATATTTAAATATACCAATCAACCTTTACAAGAATTTAAGAATTCTAAAGCCTCTCTACTT 
ACAAGTCAATATGAGGGATTTGGCTTAACACTTATGGAAAGTATAGAAATGGGGTGTCCA 
GTC CTAT C TTATAACGTTCG TTACGGTC CAAGTGAAATTATT CAAAACGGGATAAATGGC 
TATCTCATTGAAAAAAATGATATTGATAGTTTATCAAAACATATGATTAACATCATTGAG 
CAC CCACTACAAAAAGTGAAAAATAAAGACACT T TAAAATATAACGCCGCAGTGAATAAT 
TACAAACAACTTATGCAAAGCTTAGACTTATTAAAATAGTCAAGTTTTCCGATATTATAA 
AGATTTGGTAGCATCTTTATAAAACTATAATTAAGCCCATTGATGATTCTTAATCCAATC 
ATCAATGGGCTTAATTTGATAGTTATATATTGTTAAACAATTTTCTTAATGAATAAATI^ 
GTAATTTCTCACTTGATAAGCTGGAATTGTTCTATATGTCATATTTCCAGGAGCTGCACT 
CCAGTTCATTTCTGAAACTAAAATACTTCCATCGCTATTCACGCGCTCTACAAACGCTAC 

_ i i - - - 
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GTGACCATAGTAACCAGCGTCAGTTTGTGCAATTGAGCCTACTGTAGGACGATAATCAAT 

agtatatccatcagcagctgatgcattgtcccaattatttgcattccaccagtatgtact" 

gatacctttt cctatttcag cacgtctattaaatacgtgc catgtgcattgtccc caagt" 

atac^agttttgatggttaaaagttggtgaataatagccaccgtttgatctagtattatt" 

agaagatgagctactagaactacctccaggcacttttaacttctgtccaggatagataaaT 

gaaattagttaatccatttaattgcataattttttgatacgttgtcccatatttactagc 

aattgcagatagtgagtctccatacttaacagtatatgttgcagtacgaccactagaccc 

actagcttttgqicgactggaactcgtcgct^ 

gaaaataagatagttatttaacccattaagttgcatgattttttgataagttgtaccgt^ 

ttttgcagcaatagaagataatgaatctccagctttaactgtataaactgtgccactatt 

tgttgacgttgctcttgaagatgagcctgatactttcaatacttgattagggaatattaa 

attggaagtcaatccattaagtgattttaatttagcaatactaatcccatatttgtgaga' 

aattgaccatacagattctccactttttactgtatgcgttgttgcagcttgtgcatgagt 

tgatgccaatgcgctaagggcagttgttccaataatggcagtaatatattttttttgcac^ 

ttgaaatcctcctctactttaggttttgtttattcgcgttttaacaatacaaagatatta 

t actctttaattatgtatagcatgtttgctttagatgacattctgattacaaatattatt 

ttaaataaaaaatagggctacgctcaaa(^ 

gcagtcaattacaatgtcttttttatcacaattattattaatatggtttcgcaccttata 
tttacaatttcgaatgtaatgttttttctattttcaaattaatattaaatggacagacgc 
t tatttctagatt ctaaatgcaacattt cgaataaaaaaagaagtaggaatagaattcgc 
tatgaattctttat c c cacttcaaaaaggtaaaatgc c atgaaagatatagaaatatatc""" 
ttcaacttagtcattgactataaaattgtttt^ 

GACTAAAAATTTCTATATGGTGAATGTTGCGCTAAAACTTTATATTATTTTTTTGCCAAC 

TCATTTTCGATTTCTTCG ATTTCCTTTTTAGAAAGATC 

" ~ 

LOCUS 8: 

GATCAATTCAGAGAAGCAATGACAAAATTC 

CCAGTTTGGATGGGTGCTACTACCCTATTCTTCGGTGCCATAAATGGTGCTAAAGAAATG 

CTTGATGTAATTACTGAAATTGATGGAAAAATGATTACTC TT GCAAAAGTTACTGGTGA^ 

GACAATGCACTTGAACAAACATTTATTGACGCAAATAATGCTGCTTCTCAATTCGGACAG 

ACATTAGGAAGCGTATTAGATGTATATGCAGAATTCGCTAGACAAGGTGTTAAAGGTAAT~ 

GAGTTATCTCAATTCTCAAATGCAGCATTAATTGCTGCTAACGTTGGTGAGATTGACGCT^ 

AAACAAGCTTCTGAATATTTAACTTCTATGTCTGCTCAGTGGGAAACGACTGGAAACCAA~" 

G CTATGAGACAAGTTGACT CACTCAACGAAGTTTCCAATAAATATG CTACAACTGTTGAA 

AAGTTAGCACAAGGTCAAGCAAAAGCTGGCTCTACTGCTAAATCAATGGGACTTACTTTT 

GATGAAACTAATGGTATTATTGGTGCATTAACAGCTAAGACTAAGCAATCTGGGGACGAA 

ATTGGTAACTTTATGAAAGCCACTTTACCTAAACTTTATAGTGGTAAAGGTAAATCAACT 

ATTGAAGG C TTAGGCATTAGTATGAAAGATGAAAATGGACAATTAAAATCTG CCATTT CT~ 

CTTTTAGAAGAAGTTTCTCAGAAAACTAAAAACTTAGAAAAAGAC CAAAAAG C CG CTGTT 

ATAAATGGCTTGGGTGGAACATACCACTACCAACGTATGCAAGTATTATTAGATGATTTA 

T CTAAAACAGATGG CTTATATAAACAAATTAAAGAAAGTT C CGAAAGTTCAG CTGGCTCT 

GCATTACAAGAGAATGCAAAATACATGGAGTCAATTGAAGCTAAAGTTAACCAAGCAAAA ■ 

ACAGCATTCGAACAATTCGCATTAGCTGTTGGTGAAACATTTGCTAAATCAGGAATGCTT 

GATGGTATCAGAATGGTTACTCAAC TTTTAACTGGTTTAACT CATGGAATTACTGAATTA 

GGCACAACTGCTCCGATTTTCGGCATGGTTGGTGGTGCTGCCTCATTAATGAGTAAGAAT"~ 

GTTAGAAGTGGTTTTGAAGGTGCTAGAAGTAGTGTTGCTAATTATATTACTGAGGTAAAT 

AAATTAGCTAAAGTTAACAATGCTGCTGGTCAAGTTGTTGGACTTCAAAAAGTTCAAAC~ 

GGTACAGCTTCACAACTTCAGTTTAATAAAAATGGTGAATATGATAAAGCTGCTTCACAA^ 

GCAAAGGCTGCTGAACAAGCAACTTACCAATTCTCTAAAGCTCAAAAAGATGTATCAGCT 

AGTGCTATGATCGCTTCAGGTGCAATCAACAAAACAACTGTGGCTACCACAGCAAGCACT 

GTTGCCACTCGTGCTGCTACACTTGCAGTTAATGGTTTAAAATTAGCCTTTAGAGGCTTG"" 

TTGGCTGCTACTGGTGTCGGGTTAGCAATAACTGGTGTTTCTTTTGTACTGG^AAAAGTT^ 

G TAGGTAGTTTTAATGCTGCAAGTCAAG CTG CTGAACAATATAAACAAAAACAAGAGCAA 
ACGAAGCAAGCAATAGCTTCTATGAGTAATGGTGAAATTAATTCACTTATTAGTAGTTA"C^ 
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GATAAACTACAACAAAAA^TGAATTCTGGTAGTGCATTTAATACAGCGGAAGCTGAGAAA 

TATAAAGAAGTAACAAGTCAATTAGCTAATATATTCCCCGATTTAGTTACTGGTGAAAAC 

CGTTATGGTAAGGAAATGGCCGGTAATAAAGAAGTAATGAAACAGAAAATTGAGTTAATC 

AAGCAAG AAATGGAG CTTGAAAGACAAAAGAATG CT AT CAAACAAAAAGAAGAGCAAGAC 

GCTTACATCAAAGAACAAGATAGCTTAGCTAAGAAAAACAGAGGTC^^ 

CTTGGTCAAACAC CAGAGTTGAAACTTCAGGAACAAGCACGT CCTACTACTGTTTCTGAT 

AATAGT AACATTAACAAAATTAATG CCACTATCCAAAAAGTGAAGAGTGAAG CCCAAGCT 

GAAAAAGCATTAGAACAAGTTGATAAGCAACTTGCTCAATCTCAAACTAAGAATAGACAA 

AATGAAGTTCAGCACTTACAAAAAGTTAGACAAGCTTTACAAGATTATATTACTAAAACT 

GGTCAAGCAAATCAGGCAACAAGAGCTGCGGTATTAACTGCACAGCAACAATTCACTAAC 

C AGATAG CAACAATGAAAAAGCTTGGTACTACTGGTCAACAAGTGATGACTACTATTT CT 

AACTCAGTTGCGAAAACAGCAAAGTCTGGTAAAGCTGCTCAAGCAACCTTCAAGrCGTTT' 

GAAACCTCATTAGTTAAAAG CT CTT CATTCAAAAGCAAGATGGCTAGTTATGAAGCTTCT 

GTTAAGAAATTTAAAAATGCTGCTAACCAATCTGCTAAAATTGCTGCTCTTAAAGACGTA 

GAACGTGATTACTCTAAAGTTGCTAAAGGTATTATGCAAGCGGCAAAAGCGGCAAACATG 

AGTAAATCTCAAATGAAAGATTTGAAAAAATCTCTTCAAGAAAAT^ 

GGCTTTAGAGCTTCAGTAAGTAAAG CTGGTAAAGTTACTATTGAT C AATCTAAGAAAATC 

AAACAGAATA 



LOCUS 9: 

GATCAATTTTCAAATCGCCTAGTCCTAGCGCTCATCATTGTATACTCAGTT 

ATGTCGTTGTGTCCCGTTCTAACATTTGCTTTTTAGTAATAATGGGGTACTTTTTGAAAA 
CAATAGACCCTACAATACCAGCAATAGTTCCTATAAT CGCCATAAC CACACCATAGATAA 
TCACTTTCGTTAAACTATTAAAACCAAACATCACTAAAAAACCTGCAATAGGTGTAGCAG 

TGC CAGTTGCATTATTAAT CAT AC CTGACCAAGCAAT TATAATACCGGCAAT TGC CC CAC 
CAAAGAAATTAGTGACATAAATAGGAATAGGATTAGCGGAAACAATATCAGCTTGAGAAA 
GCGGTTCGATTCCGACTGAAATGGTTGATTTACGGTCTCCCAATTTCAAACGATGGAACA 
ATGCACTATTCATAAACGCGGAACTAAATGCGG CCATGGCAC CT AT AGCCATAGGCG CAC 
C CGTTAAACCAAGCAATGCAGTGAGAGCCATTGAACTTAATGG AG CAGTAC CTACTACTG 
TAATAATACCTCCCAATACAATTCCCATAATCAACGGGTTAGCATCTGTACTACTTTGTA 
TAATATCCCCAATTTTAATTAACGTGTTATTAACCACTGGCGTCAATCCAGTAGCAATTA 

ACCTAGCTATAGGTGCGAGAAGAATGATTGAACCAAT TAAATCAATACCGT CTGGCACAT 
ATTTCTCGGTATACTTCATCATGTAGCCTACAATATACCCAGCGAAAAATCCTGGTAACA 
AGTCCATACCTCCACAAGCTGCCCCAATAACTAGTGCATAAACTGGAGATACCCCAATCG 
CTAATGCAGTTAATCCAGCCGCAGCCACACCACCTAAACCTCC^GC^GCATCTCCCAGTT 
CTTCTAAGAATTTAAT C C CAAATACTTG ACCACCCACATATTTATTGAAAGCTTCAACTA 
AAAACGATGCAATCGCCGCATTCGCTAAAGCTCCCATCGCCCTCATCCCACTAGGTGCTT 
TGTATGTAAATAGAGTAAAAATAACTAAAACTAAAATTAAAAATAAAGTACCTATAAGCA 
AATCCATATCAAACACT CCCCATAACACTTATAATTT T CTGATTTT TTAGAAAACAACTA 
TAAAATACATAGTACCAAAAAAATATACCTTTGAGGAGAATTTTTTA7^AAAATAGAAAAT 
ATTTATTAAATTAAATAAAGTTAAATAGTAAAAATTGTGACAAGCTTCAACTTACTCTAC 
CAATGGAGACATTTAT TAGAATTCCT CAAATTAATC CTC C ACGAC ATATTAATGAAATGA 
TTGAAACGATACACAATCGTGATTTTGATGAATTCAGTT CT CTAAAAAGAACAATTTAAA 
TTTTTAATAAATCAATCATAAATATCACCTTTTTTC^AAGCAAGATTTGTATTTGCGAGT 
TCTTCCATAAATTGTGAGTCATTTAAAACATCGAATGGTTTATTACCTTCGCCTATTAAA 
AATCTAAAATGAGTAATATTCATAAATT CAAATAT TAATTTAAATTGGTGGACTAAAGGT 
TGTGCTTTGATACGTGGACTGTCACCGCCTATGATTAAAATTAAGTTTTTTTTGTGACAT 
AATTTCTTTGAAGTTATCTATTTGCGTATCTCGCAATGATTCAGTCCATCTATCAATAAA 
GAGTTTTAAAGACGCACTCATGGAATACCAATAGAGAGGCGTTGAGAAAATTATAATATC 
TGATTTTAAAACTTTATTTAAAATTTTTTTATAATCATCATTATGAATGCTAGTTTCATT 
GCTATGACGATTATCATTAACCTTTTCAATGTTACTTTGGTATAAATTTATAAACTTTCC 
ATCAATTAGTACATTTTATTATTATCAATAGGTTTTAAAAATCCAAAGTTAAGTAGTTGA 

ACTAGACCTAAAAAGACATAAATAAAAAATCAAGATC 
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LOCUS 10: 

TTGAT C CGATAACTACGCCAATGATTGTAAGTATGACAAGTGCTCGATTAGGTA 

AATGTTTGTGATTCAATTGACTTAACCAAGAAGGGAGTAAAC CATCT CGTCCAAATGAAT 
ATAATAGACGTGAACCTGCAAGCATCATACCGATTAATGCAGTGAACATACCGATGACAG 
AAATTGCTTGAACAATTGCAGCAATAATACCATGACCACTTTCTCGTAATGCCCAACC^ 
CTGGCTCTGCATTATCAGCGTATTGAGAGTAGTGGAACATGCGAACAAGAACAAGTGCTA 
CGGCCACAAACAATACAATTGCTACTATGAGTGACCCTAAAATTCCTCTAGGCATTGTCT 

TCTGTGGATTAAT CGCTTCAGCTGAATTAG CAGCAATAGAGTCAAAACCAATATAAGCTA 
AGAAAATCATTGAAACTCCAGCATAAATACCTTGCCAACCTCCAAAGTCGCCAGTTTCAG 
TAACCTTATGTTCTGGAATAAATGGTATATAGTTACTGAAATTAATCGCAGTTAGCCCAA 
CAATCACAAATAAAATGATGGCTAACACCTTTAATATAACCAATACATTTTCCATACGAG 
CGGCTTCGTTCATTCCGCGTGATAATAGTAATGCAGTTAAAATAATCACTACAGCAGCAA 
TGATATCAATGACACCACCGTTACTTCCAAATGGATTAGATAATGATTTAGGTAAAGAAA 
TGCCTAATGGTGCAATAAGACCTCTTAAGTTAGCAGAAAAGCCTGAAGCAACGAAAGCAA 
C^GCAATAAAGTATTCTGCTAAAAGCGCCCAACCGGCAACCCATCCGAATAATTCACC^ 
AAAGTACATTAATGCATGAATAAGCTGATCCAGCAAAAGGCATTGTAGATGCCATTTCTG 
CATAAGT AAAGGC TACAAGACCTGCAAC AATGGCAGCTAAT AAGAATGAT AATGC CACAG 
CAGGTCCGGCATGCTCAGCCGCGACAACACCTGGTAAAGTGAAGATAGATGTAGAGACAA 
TTGTACCAACACCTAGTGCAAGAAAGTCACGTACACGTAACGTGCGCTTAAGATGCCCAT 
CTTTATTTTGATAAATAGTAGGATTCTCTTTTCGAGTCATCCGATTAAAAAAACTTCCCA 
TAACAAACCTCCATAACATCAACTTACTATTAACATGAGTCAGCAAACATTCCTTAACAA 
TACGTATTAAAAAATCATCTACATGTAGATAAAATGAATTGGCTGATTCTGATAATTAAT 
ATAATAG CACAGAAGATGAATATT TTGT CTAAAAATTCTGAAAAATCAAT AAAAATTATT 
TTCCTCAGTGATTAAGTTAATATAGTAAAATTT CAATAGGCTAAAAAGGATATAAAT TGA 
ATGTTAATATCACAGGAATTTTCATTTATGGTATTTGTCATGTATTTCTTCACATGATTT 
ATAAATTAGTAAAGTAATTATATTTGGAAAACATGTTATCGTAAAAGAGAGCATCATGAT 

AATGATGAAAAATAAT CGGTAT TAGTCAATTAAAATAATTATATACACGGAAATATTGTT 
TAATGAGTGTTAGTGTATATGAATAATTGAAGAAGTTATGTTAAAAAAATGCTAGATATC 
AAACGATGGTTCTATGAGAGAAGTTATCCATCAATCAAATGTTGATAATTAAGGATGAAT 
ATAAATGGAAATTAAACAAATTAAATATTTCGTAGAAGTTGTACGACAAGGTGGTATGAC 
GCAAGCATCTGAACACTTATACATTGCACAGTCAACGATTAGCAAAGCGATTAAAAATAT 
TGAAAATGAATATGATATTACATTGTTTGACCGGTCACAAAAACAAATAAAACTAACAGA 
TATAGGTCAAACATTTTATGATAATAGTTTAGAATTTTTAGCTTTATTCGAGAAATTATC 
TTT AGAAATGAATGACATTGTGAACGTTCAAAAAGGT CAT ATTAAAATAGGCTTAT CACC 
AATGATGAATGTT CAAATGTTTACAAATG CATTG AAT CAGTTTCACAGACTCTATC CT AA 
TGTGACATATGAAGTGATTGAGGGTGGTGGTAAAATTGTTGAGAACTTAACATCTAATGA 

TGATGTGGATATTGGTATTACTACATTAC CTGTAGAT C ~ 



LOCUS 11: _ 

GATCCTGAAACACTATTTAT 

TGTGATGAGTCAAATATTATTTCATCCGCTTGTAGGTGGATTTTTATTAGCAGCCATCCT' 

TGCTGCAATAATGAGTACTATCT CTTCACAATTACTAGTAACATCAAGTT CTTTAACTGA 
AGATTTCTATAAACTAATCAGAGGTTCAGATAAAGCATCATCACACCAAAAAGAGTTTGT 
TTTGATTGGACGCTTATCAGTTCTACTTGTTGCGATAGTTGCTATTACGATTGCTTGGCA 
TCCAAACGATACAATACTAAATTTAGTTGGTAATGCTTGGGCTGGTTTTGGAGCTGCATT 
TAGTCCTTTAGTACTCTACTCTTTATATTGGAAAGATTTAACACGTGCAGGAGCTATTAG 
CGGAATGGTAGCTGGTGCTGTAGTTGTTATTGTTTGGATTTCTTGGATAAAACCCTTGGC 
TACAAT CAATGCATTCTTTGGTATGTATGAAATCATTC CAGGTTT C ATAG TTAGCGT ATT 
GAT TACGT ACAT CGTAAGTAAATTAACAAAAAAAC CTGAT GATT ATGTT AT TG AAAAT CT 
TAATAAAGTTAAACACGTCGTTAAAGAATAAATGTAC^ATTATCAGACTATATCAAAATT 
ATAATATTGATTAATTAAATAACAATTACAAGTATAATTTAAATATTTCTCTAATATACA 
GTGT C AATTTATTTT ATT CACATAAG AAAATAGCTATGAAGAAATCTATC AATTTAAATT 
TCTTCATAGCTAATTTTTTTCATTTAAATTTATTGACGGCTTGAAAAATGAGTCAAAATC 
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ATCAATAACATCAAATTGCAAATATATTCCTTTGGTAATGGATTGACCATTAAACTTAAT 
TCGAATTCTATTCTATTCrrTTCTATACAATGAAACGGGTGTGATACATCATCAGTAACT 
AATTATGATAGATATGAACTTGTGGTTCTTTATCGTCTTTAGTTTTACTAATGAGAGCAC 
GTGGAGTATTTCCATCTTTGATTCTAATTTCATACTCATCTAGTTTATCAAAATATTTTT 
CGGCTTGCTCTGTAACATATTGTGTAATACCTATCGTTTCTGCCTGTCCGTAATAATCTA 
TAGGCAAATCAACTGTAAGTTGTTTAGCTTTTTTATTTACGAATTTAACCTTACCAACTG 
CTTGTGTGAAGTTTGAAAAATACGATTGCAAATTATCATTAAACTGTTTAAAGTTATTAT 
TCAGCGTTTCATCATAATCAGCTGCAGTTGACGAAGGAATTAAGGCTGCTTTTTCATTAA 
TATTAT CCCAAGAGTTAATTTTAGTTTTACC CTCTTCAAC CGTAGTACCAACTATAAATT 
CACCTGGTGTAATGGAATCTTGACTTGATTGTTTATAGATAGCAAAATGAATAGGAATAT 
CTTTCAAATCACTATTCTCACGTAAACGAGAAAGCATTTCACTAGCCATCTGTTTACCTT 
GCTTTTCAATCTCTTTATCAGATAAATCTTTACTAAATGTTTCGCCATCTTTCTCTTTTT 
TGTAATAATAAACACTATTCATGGCTAAACCAATTGTCATCCCTTTTATATTTTTACCTT 
TAGAATCACTATTTCCATAAAAATCCTGCTCGAGTATATTTGAAAGATAGGCTGGAGAAT 
TTTCAGCTATTTTCTCTTCATCTGTTT CACCATTGTGAGATGGATTGAGTC CAAGATTCT 

cattagcatttttgcttttcttttctttttcgctcatcttgtcaatttcttttttcgtat" 
acttcggatctaagtatgcattaatcgtttttttatctaaatattgtccatcttgatata" 

aatactt atttgttggaaagatttctttacttaattct agtaaac cacttt caaaat ct t 
ctccattataaccatttgccatattatcttgtaataatccacgagcctggctttctttga 
agggtaatatagtcctatagttatcaccttgaacttttttatcagtcgctatttgtttca 

CTTGATTTTTATTATGGTTATCCTTATGTTCACTTTGTTCTTTATCTGATGAAGTTTGTT 
TATGTCCATCTCCGCAAG C CGTTAATAATAACAGTATCGACATGAGTAAAAATATTGTTC 
GCTTCATTCACGTACTCCTCTAATTATTAGATTCCATTTTGTTTTTCAATAAATGCTGCT 
TCAGTCCAAATTTCAGTACCATACTTCTCAGCTTTGGCTAATTTAGACCCTGCATCTGCT 

CCAGCTATGACAATAT CAGT ACTT TT AGTCACGCTGTTTGTAACTTTAGC ACCTTGCATT" 
TTCAACCATTCAGATGCTTCATTTCTCGTCATTTGCTCGAGTTTCCCTGTTAATACAATT 
GTTTTCC CACTAAAAT CAGGATGACCTTCGATTTCAGTTGTTTTAATTCCTTTATAAGAC 
ATATTAACATTTTTATTACTTAATTTTTCAATTAATGAACGAATATCACTATTTTCGAGA 
TATGTTACAACAGATTGTGCAAGTTTATCTCCAATATCTTGAATTTCAATTAATTCACTT 
TCAGTTACTTTAAAAAGTTGATC — 



LOCUS 12: 

GATCCTGACACAGCTATTTCTCTCTTAGATAATC 

CTATTCAACCTTTACCTAATAATAAAGAAAGTATAATTAGATACATCAAAGGGGCAATCT 
AGTATGGAGGAAGTTT T AAAACTTAAAATC CCTGCAT CAACCGCGAAT CTAGGTGTAGGT 
TTTGACTCAATTGGTATGGCATTGGATAAATATTTGCATATGTCTATACGTAAGATTGAA 
AGAGCTAATTGGGAATTTCTATATTATAGTTCAGAACTAGAAGGTTTACCTAAAGATGAG 
AATAATTATATTTATCAAACTGCTCTAAATGTTGCGCGTAAATACAATGTTACACTTCCA 
AGCTTGCAAATTGAAATGAGAAGTGATATTCCATTAGCTAGAGGACTAGGTTCATCTGCC 

TC TGCATT AGTCGGTGCTCTTTTTATTGCTAATTACTT TGGTAATATTCAATTAT CTAAA 
TACGAATTGTTACAACTAGCGACTGAAATTGAGGGACACCCTGATAATGTAGCACCTACA 
ATATATGGAGGTTTGATTGCAGGTTTTTATAATCCAATAACTAAAATAACAGATGTTGCT 
AGAATAGAAGTTCCGCACGTAGATATAATTTTAACTATACCTCCATATGAGCTTCGTACA 
GAAGACTCTAGAAGGGTCTTACCCGATAC^T TTT CACATAAAGGTGCTGTGCAAAATAGT 
GCCATTAGTAACACTATGATTTGTG CTCTCATT CAGCATAAATATAAACTTGCTGGAAAG 
ATGATGGAACAAGATGGTTTTCATGAACCATATAGGCAACACCTTATTCCAGAATTCAAT 
CAAGTACGTAAACTATCACGTCAACATGATGCATATGCAACTGTTATCAGTGGAGCTGGA 
CCTACAATACTCACTCTTTGTCCAAAAGAAAAAAGTGGTAAATTAGTTAGAACACTACGT 
GAGAAAATTAATAATTGTGCTTCAGAACTAGTAACAATTAATGAAATAGGTGTTAAAGAT 
GAAGTGGTGTACCTAAAGTCCTAAATTATTGTAAAATATAGTTAAGAATAAACTTTTAAT 
AACTCTTGAAAGGAGTTCTATACTATATGACTCAGTATAAAATGGTAGTTTTAGATATGG 
ATGATACTTTAATGAATAGTGATAATAAATTATCCATTGAGACAAAATCTTACTTATTAG 
ATATTCAAAAGCGTGGTTATTATGTAGTATTGGCCTCAGGTAGACCAACAGAAGGTATGT 
TACCTACTGCGAGAGAATTAGAGTTAAATAAATATAACAGCTTCATTATTAGTTATAATG 
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GAGGTAAAACTATAAATATGG C TAATGAAAATGTAGAGGT CGATCAGC CTGTTTCAAAGG 
AAGATTTCGATAATATTGTAGATTATTGTAGAGATAAGAACTTTTTAGTACTTACTTATG 
ArAATGGATATATCATTCACGATAGTAGTCATGAATATATGAACATAGAATCACAACTTA 
CCGGATTACCTATGAATCGTGTTGCTGATTTGAAGGAATATATTAATCATAGTGTGCCCA 
AAGTTATGGGTGTGGATTATGTAGGTCATATTACCGAAGCACGTATTGAATTGGATGGTT 
ACTTCAATAATGATATTGATGTGACAACGAGTAAGCCTTTTTTCCTAGAGTTTATGGCAA 
AGAATGTTTCGAAGGGGAACGCAATAAAAGCACTTTGTAAAAGATTACAAATTTCTCTAG 
AAGAAGTTATAGTATTCGGGGACAGTTTGAATGATAAGTCAATGTTTGAAGTTGCTGGAT 
ATTCTGTAGCAATGGGAAATGCTAGTGATGAACTCAAGAAAATTGCTGACGAGGTAACTT 
• TAGATAATAATTC TAACGGTATTC CTTATGCTTTAAAAGAACTTTTGGTTTAAAGTATTA 
TTACAATGAATTAATATGTAAATTAATAATTTTAAGGTTAATTGAATCTGACTTCTCTAA 
ATATAAGTAGTAAGTCATAAAAAACTGTCGATATAAATATAATTAAAAAATTTTCTTTTT 
AATATAATATATAAGTCTGAGACATAATCTAGAATAATAGCCCGTAAATGAATTTTCAAA 
ATTTATTTACGGGCTTCTTTATTCATAATATAAGTTACATAATTAACCTTCATCCATGCC 
TACAATTTCTTTATTGAATATATTTAAATCTTTATTTACTTTTTCTTTCAAATCAATTGA 
AAATCGAGACTTTCAAT'TGATTTGCTATTTCGCAGTATGTGTCCAGTCATGTTTTCCTTf 

ATAGCGTTTAACATGTGCATATACTTGATC 



TABLE 10 PROTEIN SEQUENCE STAPHYLOCOCCUS EPIDERMIDIS 



LOCUS 1: 

ORF1: _ __ 

DQTALKQAEKAKSEVTQSTTNVSGTQTYQDPTQVQPKQDTQSTTYDASLDEMSTYNEISS 

MQKQQSLSTDDANQNQTNSVTKNQQEETNDLTQEDKTSTDTNQLQETQSVAKENEKDLGA 

"NANNEQQDKKKTASQPSENQAIETQTASITONESQQK^QQVTSEQNSTATPKVSNTNASGY 

NFD YDDEDDDS STDHLE PIS LNNVNAT S KQTT S YKYKE P AQRVTTNT VKKETASNQAT ID 
TKQFTPFSATAQPRTVYSVSSQKTSSLPKYTPKVNSSII^IRKKNMKAPRIEEDYTS^T 

PKYGYRNGVGRPEGI WHDTANDNST I DGE I AFMKRJSTyTNAFVHAFVDGNRI I ETAPTDY 
LSWGAGPYGNQRFINVSIVHTHDYDSFARSMI^ 

WTHAAISNFLGGTDHADPHQYLRSHNYSYAELYDLIYEKYLIKTKQVAPWGTTSTKPSQP 
S KPSGGTNNKLTVSANRGVAQ I KPTNNGLYTTVYD S KGHKTDQVQKTLS VTKTATLGNNK 
FYLVEDYNSGKICYGWKQGDVVYmAKAPVKV^ 

GTGNQTFKATKQQQ IDKATYLYGTVNGKSGWI SKYYLTTAS KPSNPTKPSTNNQLTVTNN 
SGVAQINAKIJSGLYTTVYDTKGKTTNQIQRTLSVTKA^TLGDKKFYLVGDYNTGTI^GW 

KQDEV I YNTAKS PVKI N QTYNVKPGVKLHT VPWGT YNQVAGTV S GKGDR 



LOCUS 2: - 

ORFI : _ 

RIGGKyMDNIKIIVASDSIGETAELVARAGVSQFNPKQCKHEFLRYPYIESFENVDEVIQ 

VAKDTNAI I VYTL I KPE I KKYM I S KVNEHALKS VP I MGPLMELLSNS I EET P YYE PGMVH 

RLDDAYFKKIDAIEFAVKYPDGKDR 

ORF2 : - 

GEAFMVKNM DT I VQLAKHRG FVFPGSDI YGGLSNTWDYGPLGVELKMN I KKAWWQKF I TQ~" 

S PYNVG I DAAI LMN PKTWE AS GHLGN FNDR 

ORF3 : . 

RPIELSQRQEQIIEIVKSEGPITGEHIAEKINLTRATLRPDLAILTMSGFIEARPRVGYF 

~~ GVC SRKDLLRASM I GED I HTM P I S VNMTRMPHVS YLKEQELVT YAANQM I D KE I D S LP IV 
RPKENDKFEVIGRISKTTITKLFVSLFKE ; 



LOCUS 3: 
ORFI: 
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SVMKNFILSVQHLI^YAGAILVPIIVGTSLKFSAEEIAYLVTVDIFMCGVATFLQANKV 
TGTGLPIVLGCTFTAVAPMILIGQTKGLDVLYGSLLISGILVVLIAPFFSYLVKFFPPVV" 

TGSWTIIGINLMPVAiVlNYLAGGEG 

ILIGLAIGTALAGI FGMVPI KQVGDAHWFGFPVPFRFSGFGFDVS S I LVFFIVAWSLI E 
STGVYHALSEITGRKLERKDFRKGYTAEGLAIILGSIFNAFPYTAYSQNVGLVSLSGAKK 

NNVI YGMVI LLLI CGC I PKLGALANI IPLPVLGGAMIAMFGMVMAYGVS ILGNINFQNQN 
NLIiIIAISVGLGAGISAVPQAFKGLGEQFAWLTQNGIVLGAISAIILNFFFNGIKYKQTE 

ENVK „ 

ORF2 : _ 

VE S LGRKVKEDG WI PE KI LKVDGFLNHQI DAKLMNDVGKTF YE S FKDAGIT KI LT I EAS 
GIAPAIMASFHFPVPCLFAKKAKP5TLKDGFYSTDIHSFTKNKTSTVIVSEEFLGADDKV 
LI IDDFLANGDAS LGLNDIVKQANATTVGVGI WEKSFQNGRQRLEDAGLYVS SLCKVAS_ 
LKGNKVTLLGEA _____ . 

QRF3: 

NWRLFLMWENKFAKESLTFDDVLLIPAASDVLPSDVDLSVKLSDKI 



LOCUS 4: 

ORF1: , 

YWTYHFKEKGKMVIMDDLKQNQSSJNEKPKGNKIINILIFIGMILLIQIPIGVSLIALPFS 

VKFSKLTSIALSMLITGTALLIIWLVRNYYLSHTYERQYQSMRGKDIFINIGFLVLSMVF 

SILSSVLMVIFTGNDTTANEKSINESLDLLLQKDHLPHISIVATVVLMICIIGPYLEELL 

FRG I FKETLFMKYRFWLPF I ISSII FSSQHLSTNI FS YAI YFLMGCVLYLAYSTRRRNIKP 

SMMVHMLNNSVSTLPVFVGYLWLYFR m 

ORF2: , 

DLHIIKGDTPEVKSHTTLGHEGIGIIEEIGDJWNNFKVGDKVIISCISSCGKCYYCKKGI 

YAHCENGGGWILGHLVNGTQAEYVKVPFADNSLYPIAPSNLKEDALVMLSDILPTGYEIGV 
LKGKVKPGCTVAI VGAGPVGLAALLTAQFYS PSKI IMIDLDDNRLETAKELGATHLINSK 
ETETAIKKVKSLNPRGVDVAISAVGIPQTFDLCQNLIG^GTIAWGVHGLPVQLDIDI^ 
WIKNINVTTGLVSGNTTSELLEALKSKIIQPEQLVTHYSKLSEIESAYDLFRNATDHK^ 

KLIIENDITI 



LOCUS 5: 

ORF1: _ 

QIVQRKGCHLMKIRVIVPCYNEGEWLKTYDKLTEIMKKDSLIKNYEYDLLFINDGSTDT 

T I HHI KN I VAYDNHVKYLS F S RNFG KE AAM I AG YQH STMHDAVT M I DGD LQH P PE Y I PQM 
IEGYIEGYDQWAKRNRQGENFVRKTLSRCYyKLINAFVEDIQFEDGVGDFRLLSRRAVQ 

ALTTLPEYNRFSKGLFEWIGYETKVFQYENVTREDGSSK^^ 

LRMMIYLGMFTFS IS ILYI I YLLINILINGINI PGYFTTIAAILLLGGIQLMS IGWGEY 
IGRIYYEVKHRPKYIVENSNIQTENLDMRYNALNLNK^ 

DTYASNYSQDEGFKERVH 



ORF2 : 

DQLLVNILQPYSQHIKQENRTLEWFCTDIDAFYQYRPPIERILTNLLDNALKFSNSGSR 

IDI 1 1 SECKSNDVI S I S IKDEG IGIVPSLQSRIFERTFRVEDSRNTKTGGSGLGLYI ANE 
LAQQIDAS I TV QS DLD IGTTMTLTL KKFQ FKK Z 

LOCUS 6: , . 

ORF1 . * 

S IAGAAI ASQGS FAVLH YQGFTKI I IVLI I S PI IAFCVGYMMYTIVKIVFKNSNLTRTNR_ 
NFRFFQIFTAALQSFSHGTNDAQKSMGIITLALIV^ 

GTAVGGWKI IKTVGGNIMKIRPANGAAADI S SALTI FVASSLHFPLSTTHWS SS I LGVG 
ASNRAKGVKWSTAQRMWTWVITLPISAVLAAIIYFI IHLFLK 

ORF2 : _ 

GG VTLKKLAFAI TAAS GAAAVL S HHDASAS TQHKVQSGE S L WTI AQ Q YNT S VE S I KQNNN 
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LSNNMVF PGQVI NVGG S ASQNT S SNT S S S SAS SHTWAGE S LNI I ANKYGVS VDALMQAN 
HLNGYLIMPNQILTIPNGGSGSGSGGTATQTSGNYTSPSFl^QNLYTEGQCTWYVFDKRS 

QAGKPISTYWSDAKYWASNAAKTOGYQ^^ 

ISEMNYANGPYNMNYRTIPASEVSSYAFIH " ~ 



LOCUS 7: . 

ORF1: , 

PHI I RAYHKFLQ SG YQTELHL FGRDEDNQ I PLMNTL I S SLKL S DKVTCI FKYTNQPLQE F K 
NSKASLLTSQYEGFGLTLMESIEMGCPVLSYNVRYGPSEIIQNGINGYLIEKNDIDSLSK 

HMINIIEHPLQKVKKKDTLKYNAAVNNYKQLMQSLDLLK 
ORF2 : 

SRGGFQVQKKYITAI I GTTAL S ALAS THAQAATTHT VKSGE S VV? S I SHKYGIS I AKLKSL 
NGLTSETLI FPNQVLKVSGS S SRATSTNSGTVYTVKAGDSLS S I AAKYGTT YQKIMQLNGL^ 
NNYLIFPGQKLKVSGKATSSSRAKASGSSGRTATYTVKYGDSLSAIASKYGTTYQKIMQL 
MGLTNFF I YPGQKLKVPGGS S S S S S SNNTRSNGG Y YS PTF3STHQNL YTWGQCTWHVFNRRA 
EIGKGI STYT^NANNWDNASAADGYTIDYRPTVGS I AQTDAGYYGHVAFVERWSDG SIL 
VSEMNWSAAPGNMTYRTI PAYQVRNYKFIH " 



LOCUS 8: 

ORF1: _ 

DQFREAMTKFPVWMGATTL FFGAI NGAKEMLD VI TE IDGKM I TLAKOTGDDISrALQQTF ID~~ 
ANNAASQ FGQTLG S VLDVYAE FARQ GVKGNE LSQ FS NAAL I AANVGE I DAKQASE YLTSM 
SAQWETTGNQAMRQVDSLNEVSNKYATTVEKLAQGQAKAGSTAKSMGLTFDETNGIIGAL 
TAKTKQSGDEIGNFMKATLPKLYSGKGKSTIEGLGISMKDENGQLKSAISLLESVSQKTK 
NLEKDQKAAVINGLGGT YHYQRMQVLLDDLS KTDGLYKQI KESSES SAGSALQENAKYME 
SIEAKVNQAKTAFEQFALAVGETFAKSGMLDGIRMVTQLLTGLTHGITELGTTAPIFGMV 

GGAASLMSKNVRSGFEGARSSVANYITEVNKLAKVW 

NGEYDKAASQAKAAEQATYQFSKAQKDVSASAMIASGAINKTTVATTASTVATRAATLAV 
NGLKLAFRGLLAATGVGLAI TGVS FVLEKWGS FNAASQAAEQYKQKQEQTKQAI ASM SN 
GEINSLISSYDKI,QQKMNSGSAFNTABAEKYKEVTSQ 
EVMKQKIELIKQSMELERQKRIAIKQKEEQDAYIK^ 

EQARPTTVSDNSNINKINATIQKVKSQAQAEKALEQVDKQLAQSQTKNRQNSVQHLQKVR 
QALQDYI TKTGQANQATRAAVLTAQQQFTNQ I ATMKKLGTTGQQVMTTI SNS VAKTAKSG 
KAAQATFKSFETSLVKSSSFKSK]^SYEASVKKFKNA 
IMQAAKAANMSKSQMKDLKKSLQQNIQAETGFRASV^ 



LOCUS 9: 

ORF1: 

VLWGVFDMDLLIGTLFLI LVLVI FTLFTYKAPSGMRAMGALANAAI ASFLVEAFNK.YVGG 
QVFG IKFLEELGDAAGGLGGVAAAGLTALAI GVS PVYALVIGAACGGMDLL PGFFAGYI V 
GYMMKYTEKYVPDGIDLIGS I ILLAPIARLIATGLTPWNNTLI KIGDI IQSSTDANPLl" 
MGIVLGGIITWGTAPLSSMALTALLGLTGAPMAIGAMAAFSSAFMNSALFHRLKL 
STISVGIEPLSQAPIVSANPIPIYVTNFFGGAlAGIIXAWSGMINNATGTATPIAGFIAm 
FGFNSLTKVIIYGWMAIIGTIAGIVGSIVFKKYPIITKKQMLERDTTT 



LOCUS 10: 

ORF1 : 

MEIKQIKYFVEWRQGGMTQASEHLYIAQSTISKAIKNIENEYDITLFPRSQKQIKLTDI 

GQTFYDNSLEFLALFEKLSLEMNDIV^ 

TYEVIEGGGKIVENLTSNDDVDIGITTLPVDL 
QRF2 : " 
LSESANSFYLHVDDFLIRIVKECLLTHWSKLMLWRFVMG 

HLKRTLRVRDFLALGVGTIVSTS I FTLPGWAASHAGPAVALS FLLAAI VAGLVAFT YAE 

MASTMPFAGSAYSWIWLFGELFGWVAGWALIJ^YFIAVAFVASGFSANLRGLIAPLGIS 
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LPKSLSNPFGSNGGVI D 1 1 AAWI ILTALLLSRGMNE AARMENVLVI LKVLAI I L FVI VG 
LTAINFSNYI PFI PEHKVTETGDFGGWQGI YAGVSMI FLAYIGFDSIAANSAEAINPQKT 
M PRG I LGS L I VA I VL FVAVALVLVGM FHYS QYADNAB PVGWALRE SGHGI I AA I VQ AI S V 
IGMFTALIGMMLAGSRLLYSFGRDGLLPSWLSQLmKHLPNRALVILTIIGVVIGSR 



LOCUS 11: ( _ 

ORF1 : 

DPETLFIVMSQILFHPLVGGFLLAAILAAIMSTISSQLLVTSSSLTEDFYKLIRGSDKAS 

SHQKE FVL I GRL S VLLVA I VAI T I AWH PNDT I LNL VGNAWAGFGAAFS P LVLYS L YWKDL 

TRAGAI S GMVAGAVWI W I S W I KPLAT I NAFFGM YE 1 1 PGF 1 VS VL I T Y I VS KLTKKPD 

DYVI ENLNKVKHVVKE ■ . 

ORF2 : _ 

DQLFK^TESELIEIQDIGDKLAQSVVTYLENSDIRSLIEKLSNKNWMSYKGIKTTEIEG 

HPDFSGKTIVLTGKLEQMTRNEASEWLKMQGAKVTNSVTKSTDIVIAGADAGSKLAKAEK 
YGTE I WT EAAF I E KQNG I 



ORF3 : 

MKRT I FLLMS I LLLLTACGDGHKQTS SDKEQSEHKI)NHNKNQVKQI ATDKKVQGDNYRTI 

LPFKESQARGLLQDNMANGYNGEDFESGLLELSKEIFPTNKYLYQDGQYLDKKTINAYLD 

PKYTKKEIPK>1SEKEKKSKNANENLGLNPSHNGETDEEKIAENSPAYLSNILEQDFYGNS 

DSKGKNIKGMTIGLAMNSVYYYKKEKI)GETFSKDLSDKEIEKQGKQMASEMLSRLRENSD 

LKDIPIHFAIYKQSSQDSITPGEFIVGTTVEEGKTKINSWDNINEKAALIPSSTAADYDE 

TLNl^FKQFNDNLQSYFSNFTQAVGKV^ 
QAEKYFDKLDEYSIRIKDGNTPRALISKTKDDKEPQVHIYHN 



LOCUS 12: , 

ORF1: 

LDTSKGQSSMEEVLKLKIPASTANLGVGFDSIGMALDKTLHMSIRKIERANWEFLYYSSE 

LEGLPKDENNYIYQTALNVARKyN^ 

FGNIQLSKYELLQLATEIEGHPDNVAPTIYGGLIAGFYNPITK1TDVARIEVPHVDIILT 
IPPYELRTEDSRRVLPDTFSHKGAVQNSAISNTMICALIQHKYKIAGKMMEQDGFHSPYR 
QHLIPEFNQWKLSRQHDAYATVISGAGPTILTLCPKEK^GKLVRTLREKlNNCASELVf 

INEIGVKDEWYLKS 



ORF2 : 

LLKGVLYYMTQYKIW^DMDDTLMNSDNKLSI 
PTARELELNKYNSFIISYNGGKTINMANENVEVDQPVSKEDFDN^ 

NGYIIHDSSHEYIWIESQLTGLPMNRVADLKEYINHSVPKVMGVDYVGHITEARIELDGY 
FNND I D VTT S KP F FLE FMAKNV S KGNA I KALC KRLQ I S LEE VI V FGD S LNDKS M F E VAG Y 
SVAMGNASDELKKIADEVTLDNNSNGIPYALKELLV 



184 



WO 03/011899 



PGT/GB02/03606 



CLAIMS 

■ 

1. An antigenic polypeptide, or part thereof, encoded by an isolated DNA 
5 molecule selected from the group consisting of: 

(i) DNA molecules represented by the DNA sequences in Table 7 or 9; 

(ii) DNA molecules which hybridize to the sequences identified in (i) which 
encode a polypeptide expressed by a pathogenic organism; and 

(hi) DNA molecules which are degenerate as a result of the genetic code to the 
10 DNA sequences defined in (i) and (ii), 

for use as a vaccine. 

2. An antigenic polypeptide according to Claim 1 wherein said DNA molecule 
is genomic DNA. 

15 

3. An antigenic polypeptide according to Claim 1 or 2 wherein said DNA 
molecule hybridizes to the the sequences in Tables 7 or 9 under stringent 
hybridization conditions. 

20 4. An antigenic polypeptide according to any of Claims 1 -3 wherein said 
polypeptide (s) are represented by the amino acid sequences in Tables 8 or 10. 

5. An antigenic polypeptide according to any of Claims 1-4 wherein said 
polypeptide is derived from a bacterial genus/species selected from the group 

25 consisting of: Staphylococcus spp.; Staphylococcus aureus; Staphylococcus 
epidermidis ; Enterococcus faecalis; Mycobacterium tuberculsis; Streptococcus 
group B; Streptoccocus pneumoniae; Helicobacter pylori; Neisseria gonorrhea; 
Streptococcus group A; Borrelia burgdorferi; Coccidiodes immitis; Histoplasma 
sapsulatum; Neisseria meningitidis type B; Shigella flexneri; Escherichia coli; 

30 Haemophilus influenzae. 
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6. An antigenic polypeptide according to Claim 5 wherein said polypeptide is 
derived from the genus Staphylococcus spp. 

7. An antigenic polypeptide according to Claim 6 wherein said polypeptide is 
5 derived from the species Staphylococcus aureus. 

8. An antigenic polypeptide according to Claim 6 wherein said polypeptide is 
derived from the species Staphylococcus epidermidis. 

10 9. An antigenic polypeptide according to any of Claims 1-8 wherein said 
polypeptide is an opsonin. 

10. A vaccine composition comprising at least one antigenic polypeptide 
according to any of Claims 1-9. 

15 

11. A vaccine composition according to Claim 10 wherein said composition 
farther comprises a carrier and/or an adjuvant. 

12. A method to immunize an animal against a disease or condition caused by a 
20 pathogenic microbe comprising administering to said animal at least one antigenic 

polypeptide according to any of Claims 1-9 or a vaccine composition according to 
Claim 10 or 11. 

13. A method according to Claim 12 wherein said animal is human. 

14. A method according to Claim 12 or 13 wherein said disease or condition is 
selected from the group consisting of: bacterimia; septic shock; organ infection; skin 
infection; bacterial nasal colonisation; bacterial eye infections; septicaemia; 
tuberculosis; bacteria-associated food poisoning; blood infections; peritonitis; 
endocarditis; sepsis; meningitis; pneumonia; stomach ulcers; gonorrhoea; strep 
throat; streptococcal-associated toxic shock; necrotizing fasciitis; impetigo; 
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histoplasmosis; Lyme disease; gastro-enteritis; dysentery; shigellosis; Staphylococcus 
awreuy-associated septicaemia, food-poisoning or skin disorders; Staphylococcus 
epidermidis-associated septicaemia, peritonitis or endocarditis. 

5 15. A method according to Claim 14 wherein said disease or condition is the 
result of a Staphylococcus spp infection. 

16. A method according to Claim 15 wherein said disease or condition is 
Staphylococcus aureus-zssocidied septicaemia, food-poisoning or skin disorders. 

10 

17. A method according to Claim 1 5 wherein said disease or condition is 
Staphylococcus epidermidis-associated septicaemia, peritonitis or endocarditis. 

18. An antibody, or binding part thereof, obtainable by the method according to 
15 any of Claims 12-17. 

19. An antibody according to Claim 18 wherein said antibody is a monoclonal 
antibody. 

20 20. An antibody according to Claim 1 8 or 1 9 wherein said antibody is a chimeric 
antibody. 

21. An antibody according to Claim 1 8 or 1 9 wherein said antibody is a 
humanized antibody. 

25 

22. An antibody according to any of Claims 18-21 wherein said antibody is an 
opsonic antibody. 

23. An antibody according to any of Claims 18-22 wherein said antibody is a 
30 therapeutic antibody or a diagnostic antibody. 
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24. A method for preparing a hybridoma cell-line producing monoclonal 
antibodies according to Claim 19 comprising the steps of: 

i) immunising an immunocompetent mammal with an immunogen 
comprising at least one polypeptide having the amino acid sequence as 

5 represented in Tables 8 or 10, or polypeptide fragments thereof; 

ii) fusing lymphocytes of the immunised immunocompetent mammal 
with myeloma cells to form hybridoma cells; 

iii) screening monoclonal antibodies produced by the hybridoma cells of 
step (ii) for binding activity to the amino acid sequences of (i); 

10 iv) culturing the hybridoma cells to proliferate and/or to secrete said 

monoclonal antibody; and optionally 
v) recovering the monoclonal antibody from the culture supernatant. 

25. A method according to Claim 24 wherein said hybridoma cell-line produces 
15 opsonic antibodies. 

26. A hybridoma cell-line produced by the method of Claim 24 or 25. 

27. A method to identity opsonic antigens expressed by a pathogenic microbe 
20 comprising: 

i) providing a host cell transformed with a DNA library encoding genes, or 
• partial gene sequences, of a pathogenic microbe; 

ii) providing conditions conducive to the expression of said transformed genes 
or partial sequences; 

25 iii) contacting the antigens expressed by said gene sequences with autologous 
antisera derived from an animal infected with, or has been infected with, said 
pathogenic microbe; 

iv) purifying the DNA encoding antigenic polypeptides binding to said 
autologous antisera; and 
30 v) testing the opsonic activity of a polypeptide encoded by said DNA molecule. 
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